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British prestige in the air is second to none . . . their record for 
& performance and reliability envied the world over. 

Nsu, Small wonder then tnat all the famous British Airlines 
Re, choose only dependable Brimar Valves in all their Radio 

S > Communications and Navigational Equipment. 

Cp 4 | | 
Ss The fine precision and exceptionally high 
&> standard of reliability, so vital when lives 
"Ep count, is matched only by Brimar. 


e 
Now is the time to re) 
Rhy 


“BRIMARIZE / 


* Remember, to Brimarize is to 
improvise, by utilizing Brimar 
equivalents. 


Noe RADIO ENGINEERS 
your reputation is in 

Ww), safe hands when you 
ty specify’ Brimar Valves. 
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transistors 
make 

signal 
contribution 
to 

leading 


transistorised 


portables... 


The Ultimate Ecko “Explorer” for example, relies on RCA 


Drift Transistors. In the tuned RF stage RCA Drift Trans- 


istors ensure the highest 
possible signal to noise ratio 
. an important factor ir 
the outstanding performance 
of this all New Zealand 
design. 
Leading manufacturers were 
quick to realise the potential 
of RCA Drift Transistors 
and specify RCA in all trans- 
istor models. 
RCA Transistors are designed 
and produced to meet thie 
most critical performance 
standards. 
For all Transistor require- 
ments contact: 


AMALGAMATED WIRELESS 


(AUSTRALASIA) 
P.O. Box 830, VYellington. 


National Electric Eng. Co. Ltd, 
P.O. Box 1055, Wellington « 


SOZ eS LE 


H. W. Clarke Limited 
P.O. Box 1693, Wellington 
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MODEL SUPER K 1 mA movement. 


39 self-contained ranges for measuring 
A.C., D.C. voltages and currents and resistance. 


MODEL SUPER 50 50 UA movement 


another NEW instrument 
from Salford, the 


minitest 


A new compact instrument suitable for the measurement of 

D.C. voltages and currents, A.C. voltages and ohms. Its high 
sensitivity renders it suitable for testing and fault location in all 
types of electrical and electronic circuits. It is well built to ensure 
long and satisfactory service. The instrument is economically 
priced and supplied with test leads with plug connections at one end. 
(Leather carrying case available as an extra). 


RANGES: A.C. Voltsie'2,5;* 10, - 025, ..4100,2 & 250;- sa 000 
D. Gr Voltsaeie2 Sie 10 25 0 TOO. 250, : Garage: 
D.C. Amps. 50 yA, 1mA, 10mA, 100mA, 1A. 
Ohms. 2000 200,000 20 Mn 

ACCURACY: D.C. Volts & Amps. +2% of full scale deflection 
A.C. Volts +3% of full scale deflection 

+5% at centre scale. 


neat and compact...with large instrument performance 


SALFORD ELECTRICAL INSTRUMENTS ARE AVAILABLE FROM 
_ BRITISH GENERAL ELECTRICAL CO. LTD. 


N.Z. SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
WELLINGTON AUCKLAND HAMILTON GISBORNE NAPIER CHRISTCHURCH DUNEDIN INVERCARGIL! 
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When it comes to lowering temperatures on the grand scale —there’s nothing finer than the 
“ARCTON” range of chlorofluorohydrocarbon refrigerants made by I.C.I. And no wonder, 
‘for these products are manufactured to the highest standards of purity by the most modern 
methods. In the wide “ARCTON” range is a refrigerant ideally suitable for your particular use. 
Get in touch with us for any information you require. 


N.Z. Stockists : 


Electric Refrigeration N.Z. Ltd., 
Quay, Wellington. 
Ellis Hardie Syminton Ltd., Fanshawe St., 


210/214 Lambton 
Auckland. 


Ellis Hardie Syminton Ltd., Thorndon Quay, 
Wellington. 

Els, ‘Hardie. Syminton) jLid., +P:OsBorie1569; 
Christchurch. 


Fisher & Paykel Ltd., 66/68 Lorne Street, Auckland. 
A. W. McDonald Ltd., 5/7 Weld Street, Auckland. 
Allan Newbold & Co. Ltd., Thorndon Quay, Wgton. 
G: E. Patton Lid;, P.O: Box 923. Christchurch: 


N. O. Pierson Ltd., 27a Southwark St., Christchurch. 

Refrigeration & Heating Engineers Ltd., P.O. Box 
976, Dunedin. 

Seal Unit Service Ltd., Holland Street, Wellington. 

H. Simpson Ltd., P.O. Box 583, Christchurch. 

Simpson-Kane Refrigeration Ltd., 86 Vivian Street, 
Wellington. 

Frigidaire Division of General Motors New Zealand 
Ltd., P.O. Box 795, Wellington, 

and from a New Zealand-wide network of authorised 

Frigidaire Dealers. 


‘ARCTON’ REFRIGERANTS 


IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD. 
P.O. Box 900, P.O. Box 1592, P.O. Box 1486, 
AUCKLAND. WELLINGTON. CHRISTCHURCH. 


G.C./2/61 
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Notice to Readers... 


Due to the change of ownership of Radio and 
Electrical Review earlier this year and subsequerit 
reorganisation, publishing in recent months has unfor- 


tunately been late. 


Rather than attempt to jam in several issues before 
the end of the year, it has been decided to combine 


the August and September issues. 


To make up for the missed issue it is proposed to 
publish a special number in the New Year. This 
means that subscribers will still receive the full num- 


ber of issues covered by their subscriptions. 


We trust that this will meet with the approval of 


our readers. 


THE ONLY N.Z. MONTHLY 

MAGAZINE DEVOTED TO_ THE 

RADIO, TV and ELECTRONICS 
INDUSTRY 


RADIO & ELECTRICAL REVIEW 


Published monthly for radio and 
electrical retailers and whole- 
saiers, electronic engineers, radio 
and TV 
transmitters and radio construc- 


servicemen, amateur 


tors, by The Magazine Press Ltd., 
Publishers of Home and Building. 


é 


SUBSCRIPTION DEPT. 


Radio & Electrical Review, 
P.O. Box 1365, Auckland. 
| wish to subscribe to RADIO & ELECTRICAL REVIEW. 
| enclose: £1/7/- for 12 issues posted. 

£2/14/- for 24 issues posted. 
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ON LAND 


IN THE AIR 


ON THE SEA 


UNDER THE SEA 


BRIMAR 


VALVES 
EEE BES 


Brimar techniques and Brimar experience have 
produced one of the world’s finest ranges of 
replacement valves. 


PERFORMANCE PROVEN IN ACTUAL CIRCUITS 


on land, at sea, in the air... in industry... 
in the services . . . anywhere reliability means 
lives, you'll find Brimar Valves. 


Now is the time co BRIMARIZE 


Remember, to Brimarize is to improvise, e 


by utilizing Brimar equivalents. 


STANDARD TELEPHONES & CABLES 
PTY. LTD. 


Auckland Box 571 — 
Christchurch Box 983 —~ 
New Plymouth Box 344 — 


Upper Hutt Box 140 
Wanganui Box 293 
Hawera Box 283 


4 = RADIOS & ELEGIRIGALS REVIEW Ist AUGUST—1st SEPTEMBER 1961 


Work safe... Isolate your TV set 
from the mains while you work on it. The Beacon 


A lsolator is designed to handle a!! TV 
rew set loads in complete safety. 
A wide range of taps is provided 


so that you can test the set over a range of input 


sarequard voltages even when the mains 


are above or below 230v. This is helpful for 


soak tests or low supp'y voltage runs to 


T T Vv. show up intermittent faults. 
Or” BeVe 


servicemen... 


THE BEACON 
T.V. ISOLATOR 


“SPECIFICATIONS : 
Input: 230V. 


Output: Switch selected from 3-pin socket 
of Q-110-170-180-190-200-210- 
220-230-240-250-260 volts. 


Fuses: A tubular fuse of 2A rating 1s 
wired in each leg of Sec. 


Maximum load current 1.4A. 


Case: The Isclator is housed in a 
compact metal case 
and potted in a synihetic 


resin compound. 


Manufactured and distributed by: 


oa 
6. 
A 
. 
° 
% 
° 


OOK 


SOO 
KK 


O32 


; Os, 


BEACON RADIO in. 


Cnr. Brown and Fitzroy Streets, Ponsonby, Auckland, New Zealand. 
P.O. Box 2/57. Telephones: 14-704 and 13-390. 
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Perfection is the constant goal of 
the Ro'a Company (N.Z.) Ltd. Quality 
is built inte every Rola product. 
Throughout New Zealand, men who 
know say 


The Rola Company, steadily expand- 
ing in the vital field of electronics, 
now produces Rolatape, a recording 
tape of the same always - dependable 
quality as every Rola product. 


oe 
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‘THE LEADING NAME IN SPEAKERS 
| TS...ROLA 


FOR UNEXCELLED SPEAKERS AND 
COMPONENTS FOR — 


* Radio Sets 
* Television Sets 
* Record Players 


ROLA COMPANY (N.Z.) LTD. 


EASTERN HUTT ROAD, WINGATE. P.O. BOX 5030, NAENAE. PHONE 67-271, WELLINGTON. 
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The recent announcement by the Civil 
Aviation Administration that they have 
insufficient staff to man some of their 
navigational aids at Rongotai for the 
full 24 hours, highlights a problem 
which has become serious over the last 
twelve months with the advent of tele- 
vision: the shortage of trained and 
technical electronics staff. 


As we approach the end of another 
school year, the electronic industry as 
a Whole should give careful considera- 
tion to the means at its disposal for 
attracting students leaving the various 
schools, colleges and Universities, and 
looking for their future professions 
and careers, to join one of this coun- 
try’s fastest expanding fields. Every 
opportunity should be taken to per- 
suade these people that electronies is a 
profession worthy of, and demanding, 
their respect and attention. 


Every enquiry into the ramifications 
and prospeets of the industry by these 
people should be treated with sincerity 
and understanding. Where possible 
students about to leave school should 
be encouraged to further their studies 
at Universities and technical training 
centres such as the Auekland Poly- 
technic, with particular emphasis on 
those subjects necessary for a_ better 
understanding of the latest develop- 
ments in the field. Those students who 
either cannot afford to continue their 
studies or are not so inelined should 
be encouraged to attend the Night 
School Classes in the particular fields 
where they are best suited or interested 
in. <Any tendency towards hobbies 
with an electronic leaning should be 
This may require toler. 
ance and understanding on the part of 


encouraged. 


RADIO & ELECTRICAL REVIEW - 7 


Staffing the Industry—A National Problem 


the employers, some of whom may 
doubt whether such consideration will 
be worth while. 


The point we a-e attempting to 
make is that an interest in the elec- 
tronic industry must be created, and 
onee created, this interest must be sus- 
tained and fosterec. Otherwise this 
country is undoubte ‘ly going to be so 
short of trained aid technical staff in 
the next few years that a lot of our 
technical advances will be still-born, 
never proeeeding further than the 
drawing board, and not due to a singu- 
lar lack ot brains to conceive, but lack 
of personnel to carry out the work. 


Another point worthy of study is 
that once these people have found their 
feet in the industry they should be 
given further encouragement. One of 
the best ways of doing this is to dele- 
gate adequate responsibility and offer 
incentives for those who are prepared 
to study. Qualifications and ability do 
not seem to command the respect in the 
electronics industry that they do in 
some other professions, yet a studied 
and qualified electronic engineer has 
had as hard a road to success and as 
comprehensive an education as an 
engineer, architect or lawyer and 
should be looked up to in the same 
way. 


There is much that can be done to 
ensure that the electronic industry will 
be able to expand to meet the increas- 
ing demands which. will be made on 
it. With the advent of the need for 
specialisation, which will tend to take 
men of vast general experience out of 
circulation, others of the rising genera- 
tion must be trained to take their 
place. 
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New “602” Two-channel 
BES'THRLINE ANGUS Recorder 


EBSTERLINE ANGUS 


® Heres a unicue re- 
cording instrument that 
offers you two-for-your- 
money! It simultaneously 
records two channels of 
plotted data vs. time in 


the same space former!y 
required for one. {vn- 
chronised graphs are 
provided side-by-side on 
a single six-inch-wide 
chart. The recorder’s 
two pens graph any 
value within the range 
of microamperes to kilo- 
amperes . . millivolts to 
kilovolts. It will also 
record watts or vars 
when used in connec- 
tion with thermal con- 
verters or Hall genera- 


tors. 
@ compact 
@ lightweight 
@ dependable 
@ reasonably- 
priced 
@ Modern flush case 


available in grey 
or charcoal 


For full information on the new 
“602” write to the:— 


Sole 
Agents: & & L h r] 


P.O. Box 873 — PHONE 62-254 — CHRISTCHURCH 
P.O. Box 682 — PHONE 16-100 — AUCKLAND 
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HE dream of some day being 

; able to ‘‘look over the hills 

and far away’’ had been 
the vision of physicists and scien- 
tists for ages past, but the prob- 
lems in accomplishment, like those 
of interstellar space only a decade 
ago, seemed almost insurmount- 
able—vet when we switch on tele- 
vision receivers in our homes, 
miracles of yesterday become 
accepted principles of today. 

Only sixty-five years ago a 
small band of enthusiasts grap- 
pled with the subject of electro- 
magnetig waves, when its prac- 
tical use was questioned by many 
and even its future doubted. In 
1897 Marconi demonstrated and 
proved that signals could be 
transmitted without wires. Com- 
munication was successfully estab- 
lished over a_ distance of nine 
miles, which constituted a record 
at that date. Marconi was con- 
vinced that the earth’s curvature 
would prove no barrier and that 
signals could be transmitted over 
considerable distanees. In 1901 
he succeeded in bridging the At- 
lantic by radio. This convincing 
experiment demonstrated a useful 
practical application, and there- 
after shipping companies began to 
show an interest in the possibili- 
ties of this amazing invention and 
the world’s first wireless com- 
pany, Mareconi’s Wireless Tele- 
graph Co. Ltd., which still bears 
the same illustrious name, com- 
menced in earnest the manufac- 
ture of radio equipment for ships. 
By 1907 radio equipment had 
been fitted to 139 ships and by 
1915 this number had grown to 
686. 

A—CONCENTRATION 
Skilled fingers, teamwork, and electronic 
equipment engineered by Marconi’s, 
combine to achieve technical leadership 
for New Zealand in television. The 
picture shows camera control equipment 
manufactured by Marconi’s of England 
and supplied by their New Zealand 


associates, Amalgamated Wireless (Aus- 
tralasia) N.Z. Limited. 


B—UNDER CONTROL 
Individual skill, teamwork, and Marconi 
electronic equipment rigidly controlling 
million upon million of electrons, work 
in unison to produce a television pic- 
‘ure at N.Z.B.S. Channel 3, Christ- 
church. The view is from the master 
sontrol room looking into the main 
studio, where two Marconi cameras are 
in use. The pictures from each camera 
can be seen on the control room 

monitors. 
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STEPPING STOWES 
TO’ TELEVISION 


Photos by courtesy of AWA. 
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Upon the outbreak of the First 


World War in 1914, wireless 
quickly proved its vital strategic 


importance in naval warfare and 
equipment specially designed for 
fitment in vero»vlanes was soon 
aloft in military \ircraft, particu- 


larly those on reconnaissance. 
Some notable dey lopments took 
place during this >eriod of hos- 


tilities. I. 1916 \cice eommuni- 
eation became. possible. Hitherto 
the telegraph ¢ method was used. 
The principle of direction finding 
by radio was put to practical use 
during the First World War. <A 
chain of direction finding stations 
was established alorg the east 


ONE LOOKS—THE OTHER 
The microphone, suspended from the ceiling, eavesdrops on the conversation, and the 
cameras watch for every expression—every change of light and shade. Thus a iele- 
vision studio scene is recreated for transmission to Christchurch viewers of N.Z.8.S. 


Channel 


coast of England and Scotland. 
These stations were able to take 
cross bearings on the enemy fleet 
and submarines and locate the 
source of signals with considerable 
accuracy. And so, when at last 
the war came to an end in 1918. 
much valuable technical informa- 
tion and experience became avail- 
able to peaceful pursuits. 

A giant stride in the develop- 
ment of commercial communica- 
tions was made when Mareconi’s 
of England and Amalgamated 


REVIEW 


Wireless in Australia in a joint 
experiment in 1921 demonstrated 
that direct communication — be- 
tween England and Australia was 
practicable. On this occasion the 
first press message was sent to 
Australia direct from England by 
wireless. The art rapidly de- 
veloped and land communication 
stations were established in many 
lands, thus shrinking time and 
distance. 

Imaginative minds were now 
applying themselves to a_ chal- 
lenging new application for wire- 
less waves—the transmission of 
speech and music. What greater 
thrill could there be than to hear 


LISTENS 


3. 


through headphones, miles. fron: 
the concert hail, the clear, sus- 
tained and trilling voice of Dame 
Nellie Melba. During the 1920s 
entertainment by radio swept 
many countries, particularly the 
U.S.A., like a forest fire and redio 
began its boom. 

As though by ehain reaction 
the science continued to broaden 
Some research workers had_ be- 
come absorbed with the possi- 
bility of transmitting pictures. In 
England Baird in 1929 demon- 
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sions the principle of television, 
using a system which employed 
strated in experimental transmis- 
30 scanning lines and 123 frames. 
In America Professor ZAworykin 
of R.C.A. had been working on 
the kinescope for receiving repro- 
duction and the iconoscope for a 
camera pickup tube. His achieve- 
ments completed the conversion 
of the previously limited mechani- 
cal television to an all electronic 
system. Thus the science had 
been placed on a solid foundation 
upon which it was to grow 
soundly and securely into the 
future. 

In 1932 an interesting experi- 
ment was conducted jointly by 
Marconi’s and A.W.A. when the 
first radio picture, on a _ wave- 
length of 25 metres, was. trans- 
mitted between England and Aus- 
tralia. 

The B.B.C. in England was the 
first to inaugurate a_ television 
service. The first regular trans- 


missions were from Alexandra 
Palace in 1937. The _ standard 


adopted was 405 interlaced lines 
per picture, 50 frames per second. 
Following this America intro- 
duced a public television service 
and the system adopted in the 
U.S.A. was 525 interlaced lines, 
GO frames. 

As in the first war, so in the 
second, without stint or reserva- 
tion, all the accumulated wealth 
of equipment, all man’s ingenuity, 
productive power and experience, 
were offered to the fighting ser- 
vices. At a time when it ap- 
peared that only some miracle 
could resist the onslaught of our 
enemies Radar, which enabled 
our forces to see the enemy with- 
out being seen themselves, came 
to our rescue. The experience 
gained on radar, which uses many 
techniques closely related to tele- 
vision, was to assist in the subse- 
quent development of television. 

Following the war improve- 
ments and refinements in tele- 
vision transmitting and receiving 
equipments were rapid. By 1950 
an international standard for tele- 
vision had been agreed and there- 
after uncommitted countries 
adopting this new medium fol- 
fowed this standard, which works 
on 625 interlaced lines, 50 frames. 
Country after country introduced 
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television until today only a few 
remain outside the television club. 

The most significant changes 
which have taken place in the art 
during the last decade are in piec- 
ture quality. Only a few years 
ago no one was surprised to see 
poor picture quality. Black halo, 
background graininess, white 
edges and ‘‘ghosting’’ were ail 
accepted in varying degrees as 
necessary evils. A major im- 
provement resulted when Mar- 
coni’s introduced the 43in. image 
orthicon camera. This gave a 
better signal to noise ratio, reso- 
lution and contrast range, which 
stated simply means that the pic- 
ture is more photographic in 
quality. 

From 1950 onwards a number 
of companies and technical col- 
leges participated in_ televisioii 
demonstrations in New Zealand 
in one form or another. There is 
no doubt that these early displays 
of television aroused publi¢ in- 
terest and paved the way to the 
introduction of our most ad- 
vanced television system. In 1959 
the N.Z.B.S. established its experi- 


(Please turn to Page 27) 


A—SERMONS IN STONES—PICTURES 
IN STEEL 
Although looking more like a_ ship’s 
engine room than electronic equipment, 
this is actually a view of part of a 
television transmitter. It is through this 
complex of steel that the picture and 
sound signals of Christchurch Channel 3 
television programmes pass en route to 
the aerial. It is here that these signals 
are combined, filtered, shaped and 
matched in electro-mechanical compon- 
ents built by craftsmen and engineered 
to perfection. 


B—Mr. P. Sandlant, Engineer-in-Charge 
of N.Z.B.S. Television Station, Channel 2, 
Auckland, checks the performance of the 
R.C.A. Television Tape Recorder. The 
finest recording facilities are available 
to the New Zealand Broadcasting Ser- 
vice in a two-machine R.C.A. television 
tape system, which enables duplicate 
tapes to be produced. 


C—THE POWER BEHIND THE SCENE 
Assuming perfect reception facilities, 
the quality of the television pictures re- 
ceived by the viewer depends upon the 
excellence of the transmitted signals. 
This means that any degradation in the 
quality of transmission would be suf- 
fered by the multitude of viewers. Be- 
cause so many viewers are dependent 
on the television station, therefore, there 
can be no compromise in the quality 
standards at this source. The picture 
shows the Marconi transmitting equip- 
ment in operation in N.Z.B.S. television 
station, Channel 3, Christchurch. 
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A COMPANION RECEIVER FOR THE 
MOBILE TRANSMITTER 


This receiver wi. born from an 
ide: to aitempt to get the best 
smallest 


performance with the 


practical size and the least 


drain on the car buttery. 


One of the features of this re- 
ceiver which will no doubt find 
favour is that the receiver covers 
the broadcast band, providing a 
source of family entertainment as 
well as the 160 and 80 metre ama- 
teur bands, the light aircraft air- 
to-ground frequencies and the 
small boat and coastal marine fre- 
quencies. The tuning range on 
the higher frequency band which 
is 1.6 to 4.0 me/s is also sufficient 
for coverage of any other ama- 
teur channel up to and including 
the VHF bands by using an exter- 


nal converter with the receiver. 


The stronlusenda sole. theme e- 


celver is admirably catered for 


by using the ‘‘Inductance Special 
ists’? Type 114A W Coil Assembly. 
This unit is wired, tested and pre- 
aligned complete with tubes. The 
only additional work on this see- 
tion is modification to the filament 
string for 6 volt operation, modi- 
fication of the aerial input to per- 
mit the use of low and high impe- 
dance connections, connection of 
antenna trimmers, 


front panel 


and slght adjustment to the 
A.V.C. line to better 


weak signal sensitivity, more con- 


provide 


trol of fading signals, and to alle- 
viate overloading and cross-modu- 
lation when working near other 
powerful transmitting equipment. 


In conjunction with the cireuit 
supplied with the unit, the modi- 
fications as listed here, and shown 
in the cireuit of the antenna stage 
and RE amplifier are easily car- 
ried out. The ehanges are :— 

1. Remove the leads to the coils 
1 and L2 from the 2 pillar 
type 2-20 pf Trimmers C4 and 
Od: 

2. Remove the 10 megohm resistor 
between HT and AVC line, R2. 

3. Remove sereen to ground re- 
sistor R35 and replace with 2.7 
K 3 watt resistor. 

4+. Remove C55 and replace with 
0.1 mfd paper. 

). Change the series filament con- 
nection for 6 volt operation to 
parallel connection. 


Construction 


The receiver was constructed, 
with the exception of the transis- 
tor output audio stage, on an alu- 
minium chassis 5in. x Tin. x 2in. 
deep used with the narrow side 
to the front. The front panel was 
a plece of good quality aluminium 
sheet 18 G, 6in. wide x 54in. high. 
fixed to the front of the chassis 
with 6 BA. bolts and nuts and the 
mounting nuts of some of the 
components. A slot was cut in the 
top left hand side of the chassis 
to accommodate the 114 AW unit 
mounting up from underneath, 
with a #in. hole in the front to 
pass the shaft of the band-switch. 


The 3-gang 40-440 pf variable 
condenser should be a compact 
type, preferably dust protected 
with sturdy plates to prevent fre- 
queney shift due to vibration. 
This should be mounted to the 
right of the coil unit on the feet 
provided so that it matches up 
with a small 5:1 reduction ratio 
planetary type dial about 3in. dia- 
meter with a 0-100 scale. This 
type of dial mounts in front of 
the panel with 3 screws, with the 
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boss for the jin. shaft protruding 
through a hole in the panel. 


The 2 IF transformers and the 
Il’ amplifier tube were arranged 
conveniently in the area to the 
rear of the tuning condenser with 
the Ist IF transformer adjacent 
to the ECH83 mixer tube in the 
114 AW unit. 


For several reasons, it was de- 
cided to place the output trans- 


former and the output power 
transistor in the speaker box, 
which also housed a 5in. P.M. 


speaker. Such a speaker was se- 
lected because it seemed to give 
the best all round performance, 
with adequate sound level for use 
in the car whilst in motion, and 
still retaining good quality when 
reproducing the broadeast pro- 
grammes. The output transisto? 
which was mounted on the _ pre- 
scribed heat sink together with 
the output auto-transformer were 
mounted on the base of the 
speaker box and only required a 
3-wire cable to connect the sub 
unit to the main chassis. All the 
components associated with the 
output transistor were mounted 
on a 4-way tag panel held under 
one of the mounting screws for 
the auto-transformer. Mounting 
the output transformer in the 
speaker box eliminates any prob- 
lem with heat from other valves 
ete., whilst the final valid reason 
for mounting the transistor in the 
speaker cabinet is that there is 
not sufficient room for it and its 
associated transformer on the 
chassis. 


To the left of the main tuning 
dial on the front panel and imme- 
diately over the antenna coils in 
the 114 AW unit, a 25 pf air 
spaced shaft-type midget variable 
was mounted. This was wired 
across the Ist section of the 3- 
gang condenser. This trimmer 
was deemed necessary as it was 
intended to use the receiver with 
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Various antenna inputs, and fron! 
penel trimming of the aerial cir- 
cuit seemed necessary to achieve 
best performance due to the high 
@ of the antenna and the aerial 
coils in the 114A W. unit. To the 
right of the bandswitch was 
mounted the 5K ohm IF gain con- 
trol with its associated double 
pole on-off switch to switch the 
Gv filament and 12v anode supply. 
On the extreme righthand side 
under the dial the } megohm 
volume control was mounted. 
There is also room for 2 toggle 
switches, one a single pole-single 
throw whilst the other is a double 
pole single throw. The first switet 
can be used for switching in a 
simple series diode noise limiter 
whilst the second can switch on a 
transistorised BFO and earth the 
AVC. line at the same time to 
prevent the BFO voltage from 
desensitising the receiver. These 
were not, however, included ia 
the original receiver and are not 
shown on the circuit. There is 
room in the region underneath 
the chassis where the tuning gang 
is located to accommodate au 
IF type transistor and coil should 
a BFO be desired. 


All wired components such as 
resistors, condensers, the leads on 
IF transformers, transistors and 
diodes should be terminated on 
tag panels mounted in suitable 
locations. Any component on long 
leads supported in mid air will 
not last very long in mobile 
equipment. When soldering the 
transistors and diode into circuit, 
a pair of thin nosed pliers should 
be used to grip the wire between 
the joint and the component to 
act as a heat sink. Also it is sug- 
gested that this type of com- 
ponent be connected after all 
other wiring has finished in order 
that they are not subjected to 
excess heat. 


The layout around the IF stage 
should be neat with all wires 
Short and direct. This stage is 
quite ‘‘hot’’ in performance, and 
proper attention to shielding and 


1.F. and Audio Section of Mobile 


Receiver. 
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by-passes will reduce any ten- 


dency to instability. 


section 


The transistor audio 
provides adequate gain with very 
low drain on the battery. The 
standing current « © the audio out- 
put transistor shoi d be adjusted 
with the base bias retwork resis- 
tors to comply wit) the manufae- 
torer’s rated figure. end checked 
after intervals of +n bour or so 
to see that there is no likelihood 
of thermal runaway. Any of the 
suggested output transistors will 
deliver a watt or mere of good 
quality audio, and this output 
into the 5in. speaker should be 
sufficient to overcome wind noise 
and car noise ineurr 1 whilst 
travelling. 


It will be noticed that 12v. 
D.C. from a separate battery sup- 
ply is used to feed the anodes 
and screens of the tube section 
of the receiver, while the fila- 
ments, negative bias, and transis- 
tors are fed from the 6v. battery 
system. The existing series con- 
nected filament chain in the 114 
AW unit needs to be modified 
for 6v. operation. For 12v. opera- 
tion the filament chain is. re- 
tained intact and a 12-volt heater 
type tube replaces the EF97. A 
suggested type is the 12BL6 with 
corresponding slight changes in 
the screen circuitry and connec- 
tions. There will be little differ- 
ence in performance, however. 
The transistors will also operate 
successfully on 12 volts with the 
exception of the output stage 
which will need changes in the 
output auto-transformer = and 
driver transformer, and forward 
bias network. 


The 12 volt battery pack men- 
tioned above has a life of more 
than a year. The reason for its 
use is that even with a positive 
earth battery system in the ear, 
normal conventional wiring can 
be used throughout the tube sec- 
tion with all cathodes earthed. 
The positive earth battery system 
however is ideal for P.N.P. tran- 
sistor equipment as all emitters 
can be returned to earth. (Check 
your own car carefully). 
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As far as the filaments are con- 
cerned battery polarity is of little 
importance. If some other polar- 
ity is used the bias control for 
IF gain may have to be changed 
however. The battery supply 
used by the author was three 
4.5v. cycle lamp batteries wired 
in series and stowed in the back 
of the speaker box. The 13.5 volts 
allows a wide margin of voltage 
drop due to age and usage be- 
fore performance of the receiver 
becomes impaired. The tube sec- 
tion will operate with H.T. volt- 
age down to about 8 volts, but 
sensitivity and overload charae- 
teristics are impaired. 
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and then check the tracking on 
the low frequency Send. Repeat 
the operation for finaMtouch up of 
all trimmers. 


On the high frequency band 
tune to a point about 10 degrees 
from the high frequency end and 
align oscillator and RF trimmers 
to bring in a signal on 4.0 me/s 
from a crystal spotter, V.F.O. or 
signal generator. Then check the 
tracking and tuning range. 1.6 
me/s should be nearly full capa- 
city on the gang. Repeat the pro- 
cess for final touch up. If any 
adjustment is required, carefully 
adjust the correct padding econ- 
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REmMove TRIMMER SHOWN XX AND REPLACE WITH 
Front PANEL TRIMMER WIRED DIRECTLY ACROSS 


Modification to Input Circuit of Type 114 AW Unit to provide independent RF Trimmer 
and A.Y.C. modification. 


Alignment of the Completed 
Receiver 


Although the 114 AW unit has 
been prealigned, a small amount 
of touching up is necessary to 
compensate for the variations in 
wiring, variable condenser ¢har- 
acteristics, ete., also the IF fre- 
quency used. 


First, ahen the IF stage witi 
a signal generator or tune to one 
of the local broadcast stations to 
provide a_ signal source. The 
A.V.C. voltage measured with a 
20,000 ohm/volt or V.T.V.M. on 
the 10v. seale can be used as the 
indication of correct alignment. 


Align the Broadcast band oseil- 
lator and R.F. trimmers on a sta- 
tion at the high frequency end 


denser to bring the alignment cor- 
rect. However, little alteration 
to the padding capacity should be 
needed. 


Performance 


On the shortwave band, par- 
ticularly at the high frequeney 
end, sensitivity is all that. is de- 
sired, with even a 1 microvolt 
modulated signal producing use- 
ful audio output. The IF gain 
control provides a fixed level of 
sensitivity which can be adjusted 
as required. Normally on Broad- 
cast operation in city areas, the 
IF gain control is operated in the 
fully off condition, and the audio 
volume is adjusted to give com- 
fortable listening level. On eighty 
metres particularly, mobile opera- 

(Continued on Page 23) 
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N eurlier acticles stress has 

been Jaid on ease of installa- 

tion and maintenance being of 
prime importance when electronic 
equipment is being considered for 
industrial applications. Of  al- 
most equal importance is the need 
for the designer and manufac- 
turer of such equipment to take 
into consideration the widest 
range of possible installations 
and applications. Variety redue- 
tion and minimum ‘“‘stock units’’ 
are two very real ideas in indus- 
trial management and any manu- 
facturer who ean offer a_ single 
basic instrument capable of deal- 
ing with a number of similar 
problems has much in his favour. 
This article describes a local in- 
stallation of the level indicator 
and how some particular prob- 
lems were overcome. The con- 
eluding sections deal with instru- 
ments of a more special nature 
but still depending upon change 
of capacity. 


sway due to swirling of the bitu- 
men during emptying or filling of 
the storage tank. 3-inch diameter 
galvanised conduit was chosen as 
the cheapest consistent with rea- 
sonable mechanical strength. A 
further point in favour of using 
conduit was that should the exist- 
ing electrode be broken during 
cleaning or similar work inside 
the storage tank, replacement 
would be an easy matter that could 
be carried out by the Company’s 
electrician in a routine manner. 
The electrode was installed about 
three feet out from the wall 
of the tank so that it wouid 
not be too close to the earthed 
tank wall for two reasons. The 
first being to obtain a good dielec- 
trie increase with the rise of the 
bitumen as an electrode installed 
too close to an earthed container 
wall will not exhibit so great a 
capacity change as one further 
away—taking this to an extreme 
it will be seen that an electrode 


loosely held by about an ineh of 
the porcelain body. Sufficient gap 
was left for downwards expansion 
of the conduit after the tank was 
filled with the hot bitumen. 
From figures and charts up- 
plied by the manufacturers the 
approximate empty’’ and 
‘full’? ecapacitarve values of the 
tank were known so that dummy 
setting up tests were possible be- 
fore the tank -vas filled for the 
first time. To obtain best aceur- 
acy from the type of imstrument 
under consider.tion a short con- 
nection between the electrode 
head and the instrument proper 
is to be aimed at and it is usual 
to limit this to five or six feet. In 
this installaticn this distance was 
convenient in that the adjoining 
pump-house is only three or four 
feet away. “his building is the 
same height as the storage tank 
so that the ecaxial cable was fed 
straight from the top of the tank 
to the instrument. In addition 
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PART 3 


A Local Level Indicatar 
Installation 

The installation to be described 
is situated at a bitumen handling 
plant in the Waikato and _ has 
been in successful operation for 
some 18 months with freedom 
from maintenance or service calls 
to date. The basic problem was 
that of indicating at a remote 
point the contents of a hot bitu- 
men tank of some 10 feet dia- 


meter and about 30 feet high. The - 


principal problem was the tem- 
perature of the material as this is 
usually 300°F or so. Whilst this 
could have been a disadvantage, 
bitumen, being an_ insulator, 
meant that a bare electrode was 
in order so that no electrode 
Sheath was required. After con- 
sideration of the length of elee- 
trode involved it was felt that a 
reasonably rigid rod would be re- 
quired and that it would need to 
be supported at the bottom of the 
tank so as to prevent sideways 


placed a fraction of an inch away 
from its earth will already have 
a fairly high ‘‘standing’’ capacity 
and any increase in capacity due 
to a rise of the dielectric will not 
be so great a change as otherwise. 
The second reason for placing the 
electrode well away from the 
walls was that should the bottom 
electrode holder break then it 
would be unlikely for the elec- 
trode to swing 3 feet or so onto 
the wall and short itself out. 

The electrode was supported at 
the top of the tank by a porcelain 
insulator and the conduit was 
prevented from dropping through 
by a retaining ring clamped onto 
it. This whole top assembly is 
housed in a weatherproof cast 
aluminium ‘‘hat’’ bolted down to 
the tank top with provision for 
the coaxial cable to feed out to 
the unit proper. The bottom re- 
taining porcelain was clamped in 
an inverted position at the tank 
bottom and the 3-ineh conduit 
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this building afforded some pro- 
tection from rain and heat. Irom 
the instrument a single pair lead 
was taken to a remote indicating 
meter sealed for the tank capa- 


city. 

Initial setting up was done 
with the tank empty and the 
‘full’? capacity was made up 


from capacitors so that a full 
calibration point on the indicator 
could be set. The usual procedure 
is to adjust the indicator by 
means of preset controls, to zero 
for an empty tank, fill the tank 
and adjust the indicating meter 
to maximum by means of another 
preset control. This is done sey- 
eral times until empty and full 
conditions become exactly O and 
100% of the meter deflection. It 
will be easy to see that handling 
some 10,000 gallons of bitumen 
to obtain this result cannot 
readily be done quickly. Thus, 
the first attempt to set the sys- 
tem up was done by placing about 
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300 pf of capacity across the elec- 
trode and making the required 
‘full’? adjustments. The slight 
interaction between the setting 
controls is usually overcome in 
two or three attempts of ‘‘empty’’ 
and ‘‘full’* cond'tions. 

Whilst the ai ve installation 
was a simple 01 because the 
bitumen was an i ulator in itself 
the same approac.. would apply 
to most o her installations. The 
same eleetroce sy. em could be 
used for a hot ‘‘eonducting’’ ma- 
terial such as hot water or hot. 
acids except that in such case the 
electrode would have to be insu- 
lated with a temperature resisting 
material such as a PTFE plastic 
or pyrex glass. As it was initial 
problems were encountered with 
the high temperatur s of the 
tank. Quite soon after the first 
runs it was noticed that irregular 
readings were obtained. This was 
found to be caused by bitumen 
vapour coming up the centre of 
the conduit into the protecting 
*‘hat’’? and condensing. This cycle 
of evaporation and condensation 
occurred several times and car- 
ried over enough bitumen to even- 
tually eat away the polythene in- 
sulator of the coaxial cable inside 
the ‘‘hat.’’ This was cured quite 
simply by blocking the top of the 
conduit. A similar problem was 
caused by conduction of heat by 
the conduit when the tank level 
was high through into the pro- 
tecting ‘‘hat’’ and slowly melting 
the polythene insulation of the 
central conductor. This was pre- 
vented by baring back the central 
conduetor as much as possible. No 
further trouble has been experi- 
enced on this score. 

Mention was made above of the 
need for a short lead from the 
electrode head to the instrument 
but this sometimes presents prob- 
lems. Either it may not be me- 
chanically possible to mount the 
instrument close to the electrode 
head due to vibration or the tem- 
perature may be too high for sus- 
tained and reliable operation. <Al- 
though modified versions of the 
standard ‘‘Telstor’’ under con- 
sideration are obtainable for lon- 
ger lengths of coaxial cable in 
some Gases it is possible to com- 
bine the need for greater distance 
with a requirement due to some 
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other wactor such as temperature 
—or conversely and more likely, 
excess temperature will make it 
imperative to remove the instru- 
ment some distance. Where re- 
moval a few feet more may be 
done only to mechanical problems 
such as vibration special low 
‘apacity coaxial cable can be used 
and the usual six feet separation 
can be extended to 12 or 15 feet. 
However, cases have been re- 
ported where extension to this 
distance to keep the main unit 
away from excess temperature 
(over, say, 100°F) brings further 
problems. One case within the 
writer’s knowledge occurred in 
an Auckland forest products fae- 
tory. Wood chips were fed into 
a hopper to fire a boiler and 
simple ‘‘high level’’ control (not 
indication) was required. 

This installation employed the 
simple capacity sensitive instru- 
ment described in an_ earlier 
article but could equally well 
have been the more complicated 
indicating unit. The problem of 
distance between the electrode 
head and the instrument proper 
is common to both types and 
identical electrode systems can be 
used on both and are often inter- 
changeable. The installation men- 
tioned above after some months 
service brought two difficulties to 


light. It was found that certain 
conditions could bring about 


small fires in the hopper through 
the building up of sufficient heat 
to ignite the wood chips. This in 
itself was not serious because a 
hopper fire of quite serious nature 
could never harm the building 
and in any case would be pre- 
vented but a small ‘‘burn-up’’ 
near the electrode which was 
paddle shaped and about 12 
square inches in area, charred the 
supporting arm made up from 
laminated fibre tube of a grade 
that would withstand the usual 
100°F ambient temperature. The 
paddle electrode was replaced 
with one made up on a moulded 
fibreglass arm. An equal alterna- 
tive would be an arm of pyrex 
glass. Having solved the imme- 
diate problem it was thought that 
any future ‘‘burn-up’’ could have 
the instrument itself—by the heat 
from the fire caused. 

Structural features necessitated 
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the instrument 
the hopper cr at 
away. This distance could easily 
have been acnieved with low 
capacity coaxial cable but the 
high ambient temperature would 
over a long period cause the poly- 
thene insulation of the cable to 
‘flow’? with a final breakdown 
of the central conductor to the 
earthed sheath. An air spaced 
tubular coaxial feed seemed to be 
the best solution and accordingly 
the greater distance between the 
electrode head and the instrument 
was fed in this manner. For ease 
ofmaintenance and_ installation 
each end of this section was fitted 
with a Pye corrector with a short 
flexible coaxial lead terminated 
as required. The tubular coaxial 
section was made up from 1l-ineh 
copper pipe of a reasonably light 
gauge with the centre conducto! 
of brazing rod so as to be rigid. 
The centre conductor was sup- 
ported every 12 inches by small 
discs. These discs were made up 
from high temperature plastic cut 
from 4-inch sheet. Should a simi- 
lar installation be called for again 
the writer would be inclined to 
use glazed ceramic so as to pre- 
vent any long term sag of the cen- 
tral conductor that could oceur 


ing cither on 
east 12 feet 


by its sinking into the plastic 
dise. Although this is unlikely in 


the installation under considera- 
tion because the ambient tem- 
perature is still only ‘‘tropical,’’ 
another installation may be in a 
much hotter situation and there 
is no doubt that the ordinary per- 
spexes start to flow at reasonably 
low temperatures. P.T.F.E. ma- 
terials are available overseas but 
are still scarce here whereas the 
New Zealand pottery industry 
provides a wide range of electri 
cal components. Glazed dises 
would be preferred so as to pre- 
vent the ingress of moisture 
which could upset the capacity of 
the coaxial tube or even cause a 
short circuit. The ratio of dia- 
meters was chosen to match the 
coaxial cable impedance of 50 
ohms although it is not thought 
a change of impedance would ma- 
terially affect operation. 
Indication With Control 

The logical extension to indic¢a- 
tion of contents at a remote point 
is control of auxiliary equipment 
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by the same unit. Pi such means 
pumps, fans, conveyor systems 
and alarms could be operated at 
selected points over the indicator 
scale. Unfortunately a_ robust 
and relatively cheap contact—- 
making milliameter has yet to be- 
come readily available. Several! 
American Companies manutac- 
ture contact-makinge meters but 
usually no longer than 4-inch 
scales. For quick observation a 
6-inch seale at least is required so 
as to be easily visible up to 20 
feet. Any smaller scale induces 
eye strain or errors unless it is 
observed at least less than 8 or 10 
feet away. Many plants have con- 
trol panels so positioned that the 
operator or foreman may be 105 
or 20 feet distant from a meter 
dial and vet still need to be able 
to read the dial with reasonable 
accuracy. 

A recent advance in contact 
making meters on the Continen 


ee 


Photo showing contact making ammeter by Metrawatt of Germany. 


has resulted in the availability of 
meters with scales of 6-inch or 
creater. These meters do not use 
the indicating needle to directly 
drive the contact-making arms 
and thus the consumption of the 
milliameter coil is of the usual 
order and 1 MA movements are 
available as standard items. The 
paiticular make the writer has 
used employs a ‘‘magnetic  bal- 
anece.’’ The distant end of the 
pointer needle away from the 
scale and hidden by the seale 
plate has a metallic dise fitted 
which passes between two_ bal- 
ance coils fed with a small volt- 
age. So long as this dise does not 
intrude between the coils the con- 
trol circuit is in balance. Unbal- 
ance by movement of the dis¢ is 
fed into a transistorised detector 
operating a control relay. The 
two coils are mounted on an ad- 
justable arm which can be moved 
over most of the quadrant of the 
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The metallic disc can be seen just entering the balanced 


meter so that the contact making 
properties extend over most of 
the scale. A more elaborate ver- 
sion of this instrument has two 


such adjustable arms so that 
‘“‘lower’’ and ‘‘upper’’ cont:ol is 
possible. 


This solution tc indication with 
control combined’ in one instru- 
ment does away with the need for 
separate level controls but there 
appears to be little difference in 
the cost. Nevtreheless such com- 
bined control ‘1 one instrument 
reduces the number of individual 
equipments involved and_ thus 
maintenance and spares become 
less of a problem. In addition a 
single electrode only is required. 
‘‘Lower’’ \jani ‘‘upper’’ control 
by separate instruments, in addi- 
tion to the indieating instrument 
would require two further elec- 
trodes in the container and this 
may be a-_ serious mechanical 
advantage. 
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system to the left of the movement. The disc is driven by the movement and the coil assembly by the externally adjustable pointer, 
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Features: 


@® Cheap to constrict 
© Foolproof 
@ Simple Circuit. 


The uses of this unit are limited 
only by the constructor’s ima 
gination, but to help it along her« 
are a few: 


@ Shop Door Minder. 


@ Daylight switch to switch 
a light on at dusk and off 
again at dawn. 


TOP OF PAGE. The Heart of the 
Unit—a Light Sensitive Resistance 
shown here mounted on connector 
strip. Photo shows unit more than 
twice actual size. 


FIG. 1. Resistance as a function of 
light intensity. 
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@ Flame detector for furnace 
flame control or as a fite 
detector, ete. 

The circuit to be described is 
so sensitive that a single flame 
from a hehted match will trigger 
it from a distance of about 4 feet 
in a darkened room. 

Circuit Description 

The operation of this circuit is 
based upon the change in resist- 
ance of the resistor V.D.R. upon 
exposure to light. This change is 
shown in Fig. 1. The control tube 
V2 (2D21) has a negative voltage 
on the erid sufficient to reduce the 
plate current to a point where the 
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LIGHT 


SENSITIVE 
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Photos.: Jack Lang 


relay RLI is open. 
voltage is obtained from diode 
D1, filtered by resistor and capaci- 
tor and applied to the grid of V2 
via the potentiometer, Pl which 
acts as a sensitivity control. The 
resistor VDR acts as a grid leak 
the value of which changes with 
a change in the amount of light 
falling upon it. 

In operation the control P1 is 
adjusted to a point where the re- 
lay just drops out and any in- 
crease in heht will cause the grid 
bias on V2 to drop and allowing 
the plate current to rise thus pull- 
ing in the relay. The control may 
be adjusted until the relay just 


View of under chassis wiring showing component layout. 
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pulls in and any decrease in light 
will then cause the relay to drop 
out. 


Construction 


This unit may be built in al- 
most any form that the construc- 
tor desires, the author’s model 
being built into a case intended 
for another piece of equipment as 
you will see in the photo. If de- 
sired V1 could be replaced by a 
IN763 silicon diode in which case 
a 100 ohm 2w resistor should be 
inserted in series with it. 


If the VDR is to be placed at s 
point remote from the unit it 
should be connected by a coaxial 
cable, otherwise instability may 
result. A suitable lens system 
could be made up using a jewel- 
ler’s eyeglass with a focal length 
of about 2 inches. 


These may be bought for a few 
shillings. When the unit is to be 
used as a shop door minder the 
light souree can be a 6.3v radio 
dial lamp which can be connected 
to the filament. winding of the 
power transformer. 


PARTS LIST 


Tl — Pri. 230v; Sec. 220v 30 mA, 6.3v 
1.9A (Beacon type R64) 


V1 — 2D21; V2, EZ80 

1N1763 (RCA or Hughes) 
.Imfd. Paper Condenser 
C2 — 8 mfd Electrolytic 350v 
Rl — 1 meg 1 watt Resistor 
R2 — 470 ohms 2w Resistor 
P1 — 1 meg Potentiometer (preset type) 
LDR — Philips Light Dependent Resistor 

RL — 2K to 10K Type 3000 Relay or similar 
2 Noval Valve Sockets 
Chassis to suit 


Miscellaneous Hardware. 


Circuit 


TV “Commercial Killer” 


To use this unit as a 
cial killer’’ on a TV set the relay 
contacts should 
short circuit the primary of the 
receiver output transformer when 
a light beam strikes the LDR. 
This of course should be mounted 
on top of the TV set. To operate 


‘ 


*commer- 


be arranged to 


View of side of 


top 


Diagram of 


Power Cord 
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V2 E2Z&0 


TI 
Ogmur 
ft 
f 
A\s 


(NI763 


Light Sensitive Relay. 


it just shine a toreh on to the 


LDR and~*-‘‘hey, presto,’’ no 
sound. 
Note.—Using the components 


as specified in this article the unit 
may be run 24 hours a day and 
will give a very long and useful 
life. 


unit with cover removed. 


TO LOR 
R64 


E280 


2D21 


Relay 


Relay 
Contacts 
to Term. Strip 
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new compon- 


Among the many 


ents now appearing in electronic 
quipment as a result of the in- 
tensive work which has been done 
the last 
years, is a useful group 
‘*Zener Diodes.’ What 
are ‘‘Zener Diodes”’ and 


what do they do? 


on semi-conductors in 
few 
known as 
these 


Silicon junction diodes are 
reverse 
The re- 
june- 


with 


noted for their excellent 


current characteristics 
verse current through the 
tion remains very small 
applied voltages up to a certain 
value—the ‘‘ Zener Voltage. ° 
When the voltage is raised even 
slightly above this figure, the cur- 
rent across the junction increases 
very rapidly to a figure, 
many times higher than the 


new 
many, 
original. 


not a 
that 
a dielectric material breaks down, 


This 
breakdown in the same way 


phenomenon is 


but is a completely reversible 


process, which does not damage 
the junction, as long as the diode 
allowed to operate con- 
tinuously in this 
such conditions that the dissipa- 
tion of the 


when damage would surely occur 


is not 


region; under 


device is exceeded, 


effect 
junctions up to 
about 9 


This Zener breakdown 


occurs in silicon 
of 


an applied voltage 


volts. At higher voltages break- 
down is due to a mechanism 
called ‘‘avalanche multiplica- 
tion.’’ Thus the higher voltage 
‘Zener Diodes’’ should really be 
called ‘‘avalanche diodes.’’ How- 


ever, apart from certain funda- 


REVIEW 


y 


Pe | 
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Ih. 


willis 
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ZENER DIODES 


mental differences in action, their 
to the 
normal zener diodes, that it is 
convenient and quite sound to in- 
clude both types under the name 
**Zener 


behaviour is so. similar 


Diodes.”’ 


One of the great advantages of 
these devices which are used in a 
host of different appleations, is 
that the breakdown voltage 
be controlled during the manu- 
facturing process, to he anywhere 
between 2 volts and several hun- 


Call 


dred volts. The transition across 


the zener voltage point is gener- 
ally smooth, without the need for 
special striking voltages the 
raise the 


or 
problem of having to 
voltage above the striking point, 
as is necessary with gaseous volt- 
age regulator tubes. Another 
point is that there is no tendency 
to conditions of negative resist- 
ance, means that shunt 
capacitance can be used in the 
without a 
A fina] 
that 
and 


which 


circuitry, 
oseillation. 


associated 
to 
their 


tendeney 
point in favour, 1S 
Zener 
more robust than gas 
tubes, batteries, and have, 
addition, a much longer expecta- 


tion of life. 


smaller 
regulator 
in 


diodes are 


The characteristics of a 
ticular voltage rated Zener diode, 
value. 


voltage 


par- 


are not a constant fixed 
Generally speaking the 
increases with the operating cur- 
rent, and consequently the cur- 
rent at which the voltage is meas 
ured must be specified. In many 
cases the manufacturer chooses 
particular value of current, and 
quotes the voltage of a series of 
diodes at this current figure. 


The next type of 
characteristic is the 
resistance’’ of the 
Zener region. 


particular 
“dynamic 
diode in the 
This also is meas- 
ured at a given current figure, 
often the same as that at which 
the voltage 
made. The 

resistance, or 


it is 


measurements 
the dynamic 
slope resistance, as 
sometimes called, the more 
constant is the operating voltage, 
with change in current through 
the diode. | 


are 
lower 


The third factor to be taken 


into account is temperature. 
Along with most other kinds 
of semi-conductor devices, the 
‘zener diode’’ is to a_ certain 


extent temperature conscious. The 
operating voltage at a given cur- 
rent, changes with ambient tem- 
perature, and consequently to be 
precise, the temperature or tem- 
perature co-efficient must also be 
Also as the devices are 
temperature conscious, they are 
maximum working tem- 
this will impose 
limits to the maximum continuous 
working dissipation of the par- 
ticular diode. 


viven. 


viven a 


perature, and 


Looking further into the effecis 
temperature the Zener 
that the tem- 
co-efficient of Zener 
with voltages 
below about 8 volts, seems to be 


of 
diode, 


on 
we discover 
perature 
diodes operating 
negative; whilst the temperature 
co-efficient for Zener diodes with 
operating voltages above 8 volts 
or so, tends to be positive. This 
is attributed to the fact that the 
diodes working below 5 volts ex- 
hibit those 


zener breakdown, 
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working above about 8 volts 
exhibit the avalanche effect, and 
those working between 5 and 8 
volts tend to exhibit a combina- 
tion of the two processes. 


As a means of tidying up the 
foregoing effects, it seems to be 
usual for the manufacturers to 
present the characteristics of a 
particular range of zener diodes, 
manufactured to the same physi- 
cal dimensions, and differing only 
in zener voltage, in the form of a 
series of curves showing the 
various parameters plotted 
against the breakdown voltage, 
at which the particular diode 
operates. Looking at some of 
these curves shows that diodes 
with breakdown voltages near 5 
volts, exhibit the least variation 


of temperature co-efficient with 
respect to applied voltage. 
Design Problems 

The manufacturer can design 


diodes to operate at any given 
voltage, by adjustment of the 
resistivity of the base region of 
the diode. This however can only 
be done within certain limits of 
accuracy. Any given batch of 
diodes will have a certain spread 
of voltages values. Consequently 
it is normal to specify the volt- 
age ratings within say a plus or 
minus 5%, plus or minus 15%, 
ete. tolerance giving a nominal 
a maximum and a minimum volt- 
age. The nominal values are simi- 
lar to the preferred range of re- 
sistors, ete., e.g. 3.3v, 3.9v, 4.3v, 
4.7v.., ete. 


Applications 


Of the many varied uses of 
Zener diodes, some applications 
may eall for the diode to have 


an accurately specified working - 


voltage with low tolerance; while 
others may just require a stable 
source of voltage, for example; 
reference purposes. 


The variety of applications is 
too numerous to mention all, but 
we will outline a few more repre- 
sentative applications. 


The first of these is a voltage 
sensitive relay. See Fig. 1. A 
typical use here is to control a 


relay system with a fluctuation in 
voltage rather than a_ break or 
reversal of voltage. 


The appleation, which is per- 
haps one of the most obvious, is 
the use of the zener diode as a 
regulator, or reference 
source (see Fig 2). For Regula- 
tor application a low slope re- 
sistance and high power handling 
capacity are desirable features, 
while for reference purposes, sta- 
bility of reference voltage with 
time, and a low temperature co- 
efficient, are the most important 
factors. Suitably chosen voltage 
reference diodes, appear at the 
moment to be comparable with 
industrial type voltage standards, 
in their voltage stability. 


voltage 


Another large field of applica- 
tion lies in the use of the diodes, 
as limiters and elippers (see Fig. 
3). This circuit can be used for 
the protection of transistor equip- 
ment from surges in supply volt- 
age. If a balanced clipping action 
is desired then 2 zener diodes ean 
be connected back to back (see 
Fig. 5). Some special double 
diodes are being produced for this 
purpose. 


Due to the fact that these 
diodes have a much lower react- 
ance to A.C. than their D.C. re- 
sistance, they can be used as a 
very efficient coupling mediuni. 
They are particularly valuable as 
coupling elements and for de- 
coupling purposes in D.C. ampli- 
fiers, and in A.C. coupled ampli- 
fiers for low frequency operation, 
if for no other reason than space 


(see Fig. 4). Figure 4 shows 
these diodes being used as a 
coupling element and for fixed 


cathode bias in a D.C. amplifier. 
They are also ideal as a source 


of fixed cathode bias in audio 
Zp 
+ 
ee ES 
a. __ 
VARIABLE 
D.C. Supery | 


FIG. 1—Application as a Voltage Sensi- 
tive Relay. 
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FIG. 2—Application as a Voltage 
lator or Reference Source. 


Regu- 


NS 4 (a a 


FIG. 3—Surge limiting circuit using a 


Zener Diode. 


Zo 


FIG. 4—Zener Diodes used for coupling 
cathode bias in 
Amplifier. 


element and 


cl. Cc. 


FIG. 5—Balanced Clipping Circuit using 


back to back Diodes. 


FIG. 6—Protection for Transmitter 
Tubes. 
VG = Operating Bias. 
VD = Protective Bias. 
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FIG. 7—Speech Clipper for use 
A.M. Modulation Systems. 
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A TRANSISTOR BEAT FREQUENCY 
OSCILLATOR 


By R. J. HALL 


In response to a request from 
one of our readers a B.F.O. has 
been designed and tested. 

® Frequency: 450-460 Ke/s. 

® Operating Voltage: 100-300 


“v. 
® Stability: Very good. 
® Operating Current 
equal to 5 ma. 
® Cost: Approx. 55/-. 


nearly 


The circuit consists of a Col- 
pitts oscillator using a standard 
500 microhenry TV peaking coil 
tuned by Cl, C2 and C3 to nearly 
equal to 455 Ke/s which is adjust- 
able by varying C2. 

In the writer’s model C2 is a 
5—d0 pl* trimmer which is pre- 
set to give the required B.F.O. 
note. If desired a 50 pF variable 


capacitor may be used in place o¢ 


(2 and can be mounted on the 


PARTS LIST 


TRI — 2 SA140 (N.E.C. brand) 

D1 — OA 126/6 (Telefunken) 

L1 —- 500 microhenry peaking choke 
(Rodio Shack Type PC500) 

Cl — 330 jF S/C 

C2 — 5/50 pF Ducon trimmer 

C3 =<470 phss/C 

C4 — .1 mfd. 100 v. Rubycon 

C5 — 5 pF S/C (see text) 

R1 — 33K 4w 10%. 


receiver front panel to give the 
operator control over the pitch. 

(Note that a capacitor with 
both stator and rotor plates insu- 
lated from the receiver should be 
used). 

The output of this unit should 
be enough when mounted ‘‘as is”’ 
underneath the chassis by actu- 
ally connecting the unit to the 
diode plate as shown in the eir- 


cuit diagram. However, should 
you build yours into a_ metal 


housing then this circuit connec- 
tion will have to be made. The 
point marked A can be connected 
to the HT line of any normal re- 


ceiver having a H.T. voltage be- 
tween 100v and 300v, the voltage 
being dropped to 6v by R4 and 
kept constant by the Zener diode 
pet 
Construction 

The constructor may build the 
B.F.O. in any form at all as it is 
not critical as to layout. The 
accompanying photographs may 
help. 


Adustment 
After carefully building and 
checking your B.I*.O., connect it 
to the receiver as indicated and 
adjust Cl for the desired note. 


--——() To hiode PLate 


Spf 


+ 100 


———@ To 300v HT. 


0A126/6 
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A COMPANION RECEIVER 


(Continued from Page 14) 


tion will require the I.F. gain to 
be advanced to a point where, 
depending on the signal strength 
of the station being received, 
good A.V.C. control is ensured 
to compensate for fading and 
other variation in signal whilst int 
motion. In most cases the audio 
gain is used about 3 to 2/3 on. 


The selectivity, considering 
only the single IF stage, is rea- 
sonable for amateur band use. 
and also suitable for Broadcast 
reception. The oscillator section 
of the mixer appears to be suffi- 
ciently stable with respect to 
vibration and voltage changes, 
that little retuning is required 
whilst in the course of QSO. 


All these factors of course 
make for less attention to the re- 
ceiver during operation therefore 
ensuring safe driving conditions. 


Ignition Interference 


It is recommended that the 
prospective mobile operator take 
the following preventative meas- 
already 


ures, if they have not 


been carried out. 
1. Install suppressor type plugs, 
or fit suppressors to the top of 


all plugs. 


bo 


Install a suppressor or resistor 
in the high voltage lead to the 
distributor from the ignition 
coil. 


» 


3. Install a generator condenser 
from generator armature ter- 
minal to frame, or if there is 
no terminal, fix the condenser 
across the regulator connec- 

tions. (Caution—Do not con. 

nect any Condenser across the 
wire to the field in the Genera- 


tor from the Regulator Unit). 
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Such action will only cause 
very severe burning of the 


regulator contacts. 


4. Fit a similar condenser from 

the battery side of the ignition 
(Check this 
whilst listening to the ignition 
in the 


cecoil to ehassis. 
receiver, as in some 
cases this can cause an increase 


in ignition noise pickup. 


Interconnecting Receiver and 
Transmitter 


If this is desired the antenna 
and HT 12v should be fed through 
the send-receive switeh in the 


transmitter. 


It is hoped that this 
will provide entertainment for 


receiver 


the family whilst being usable as 
an amateur band mobile receiver. 
For a total 6v. drain of 14 amps. 


LOOKING AT ZENER DIODES 
(Continued from Page 21) 


power amplifiers, instead of using 
fixed grid bias for optimum out- 
put performance. 

A useful tool for the transmit- 
ter constructor, the zener diode 
can be used as a means of pro- 
tection for Class C, Final ampli- 
fier tubes, if the excitation is re- 
moved. <A power type regulator 
can be connected in the cathode 
circuit of the amplifier (see Fig. 
6.). The protective bias is ob- 
tained from the diode and the 
extra additional bias to give cor- 
rect Class C operation, is derived 
from the grid leak by the grid 


current. It should be noted, how- 
ever, that the voltage between 


anode and ground, is reduced by 
the amount of protective bias. 
The actual value of the bias volt- 
age and thus the working voltage 
of the diode, can be easily caleu- 
lated from the tube tables. 
Another idea for the radio- 
telephone operator is the use of 
a zener diode as a speech clipper 


in the audio system (see Fig. 7). 
The low energy speech peaks in 


‘ramplhtude modulation add very 


little to the effectiveness of speech 
communication ; in fact, they only 
limit the amount of speech power 
delivered to the carrier because 
the percentage of modulation de- 
pends on these peaks. If the low 
energy speech peaks aie clipped 
off, the remaining wave form wil! 
have a higher average power-to- 
peak amplitude ratio. This gives 
more useable sideband power and 
thus higher Phone Transmitter 
effectiveness. 

In designing the clipper, the 
clipper diode should be chosen to 
be 4 to % the value of the peak 
AF input voltage and greater 
than the peak value that will 
modulate the carrier 100%. The 
OK resistor is to limit the current 
through the preceding amplifier 
when the peak voltage input rises 
above the diode breakdown point. 

A low-pass filter is necessary to 
attenuate the high frequency 
component of the clipped wave 


and the filter shown, attenuates 
frequencies above 3,000 eps. 

The output is adjustable so 
100% modulation can be achieved 
with the clipped wave. With 
moderate clipping levels of 6 to 
12 db, there is little change in 
quality and it is possible to use 
as much as 20 db of clipping be- 
fore intelligibility suffers. 

It is hoped that sufficient in- 
formation has been given regard- 
ing these new and versatile com- 
ponents to stimulate interest in 
them, and their application, and 
give some guidance on their use. 
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by George B. Goodall, 
of Ampex Corporation 


S PREVIOUSLY indicated, 
certain servo control sys- 


tems were necessary to 
enable the rotating video head 
approach to be a practical solu- 
tion to the problem of recording 
and reproducing the video signal. 
Four servo systems are employed 
in the Videotape Recorder. 
Head-Drum Motor Servo Systems 
Two servo loops are employed 
in the head-drum motor cireuit. 
The first acts to eliminate fast 
phase correction requirements for 
the motor; the second minimises 


any tendency of the motor to 
eae « 
The head-drum motor rotation 


is controlled by a 60-cycle system 
reference frequency. In the re- 
cord mode this frequency may be 


derived from the vertical syn- 
chronising pulses in the video 


signal, from an external source, 
or from the power line frequency. 
Normally it would come from the 
video signal. This frequency is 
multiplied to 240 cycles routed 
through a phase-comparator cir- 
euit and motor-power amplifier, 
and then used to drive the head- 
drum motor. 


The 60-cyele vertical syne is 
stripped off the video signal, 
multiplied to 240 cycles, split in 
phase, and used to provide two of 
four inputs to a phase-comparing 
bridge cireuit. The other two in- 
puts to the phase comparator are 
supplied by the photoelectric cell, 
whose output is spht in phase. 
These last two inputs are directly 


dependent on the position and 
speed of the rotating heads. 
The phase-comparator gener- 


ates an error voltage whenever 
the syne signal suddenly shifts in 
phase—for example, when an in- 


REVIEW 


VIDEOTAPE ™ 
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RECORDER 


The fifth and final part of an article 


which appeared originally in “Interna- 
tional Projectionist,’’ 


L9OSs 


April to August, 


V. CONTROL SYSTEMS & SPECIAL TECHNIQUES 


ductive load is appled to the 
syne line. This d-e error signal 
controls the frequency of a volt- 
age-controlled oscillator ; however, 
a large error signal will not im- 
mediately affect the oscillator, but 
will gradually shift its frequeney. 
The output of the oscillator is 
converted to a saw-tooth wave 
and is connected to the third grid 
of a chpping tube. Now let’s 
develop the signal to the first grid 
of that tube. 

The second drum-motor servo 
loop utilises the photoelectric cell 
output as the excitation signal to 
a low Q ringing oscillator, reson- 
ant at 240 eyeles. The resulting 


signal is again an approximate 
240-cyele square rave, Whose 


phase is displaced from the ori- 


aN LAMP 


+ ouum moron 


DRUM MOTOR PHOTOELECTRIC 
AMPLIFIER CELL 


PHASE SPLITTER § 
MULTIVIBRATOR 
240 ~ 


PHASE : 
COMPARATOR § 
BRIDGE ; 


SAWTOOTH 
GENERATOR 
es 


VERTICAL SYNC i 
STRIPPER 


CLIPPING TUBE 


VIDEO IN 


i 


MULTIVIBRATOR 
2407 


SYNC SERVO | 


ginal by 90° plus or minus an 
amount proportional to. the differ- 
ence between the actual photo- 
electric cell output and 240 eyeles. 
iThis additional phase — shift 
occurs if the signal is not exactly 
240 cycles and is the result of 
feeding a non-resonant signal 
through a resonant cireuit.| The 
output of the ringing oscillator is 
split in phase and provides two 
of the four inputs to another 
phase-comparator bridge arrange- 
ment. 

The other two inputs to the 
phase-comparator bridge are de- 
rived from the photoelectric cell 
output, which is split in phase. 
The phase-comparator will emit 
an error voltage whenever the 
two pairs of input signals are not 


oo 


PHASE SPLITTER 
ra — 


RINGING 2 PHASE 
OSCILLATOR § COMPARATOR 
BRIDGE 


OSCILLATOR 
2407 | 
FREQUENCY ff qi 
MULTIPLIER i PHASE SPLITTER ff 
240~ H : 


Soro eee 


COMMON TO BOTH SERVOS j 


Simplified block diagram of the two head-drum motor servo systems. Note that certain 
components are common to both servos. 
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in phase: for example, if the head- 


drum motor velocity changes dur-~ 


ing a ‘“‘hunting’’ period. The 
instantaneous output voltage is 
proportional to any instantaneous 
difference between the actual fre- 
quency from the photoelectric cell 
and 240 cycles. The error voltage 
is further processed, and then is 
connected to the first grid of the 
clipping tube (which we intro- 
duced three paragraphs ago). 

The clipping tube now has a 
sawtooth wave on the third gril 
which will vary gradually as in- 
coming syne varies, and a voltage 
on the first grid whose amplitude 
will vary instantaneously with 
any transient variation in motor 
speed. The two signals are com- 
bined in such a way that the 
eventual signal has a linear phase- 
shifting characteristic —propor- 
tional to both. 

This last signal is the one that 
controls a multivibrator circuit, 
whose output is amplified in the 
motor drum amplifier and then 
used to drive the drum motor. 
The motor will thus be brought 
gradually into synchronism with 
any change in syne phase or fre- 
queney, but will be rapidly cor- 
rected for transient shifts in 
motor speed ‘‘hunting.”’ 


Capstan Motor Servo Control 
System 


During the record mode the 60- 
eycle system reference frequency 
is the primary motive force for 
the drum motor, as we have seen. 
The cell scans a rotating dise on 
the motor shaft and generates a 
240-cyele signal whose phase and 
frequency are dependent on the 
head drum. This signal is pro- 
gressively divided by two, with a 
resulting 60-cycle signal suppled 
to the capstan motor circuit. The 
rotation of the capstan motor dur- 
ing recording is thus electronic- 
ally: coupled to the rotation of 
the head drum. The 240-cycle 
signal is also recorded on the bot- 
tom edge of the tape as a control 
track. 


In the reproduce mode, the 
recorded 240-cycle control track 
is reproduced from the tape and 
compared in phase with the out- 
put of the photoelectric cell. Both 
these signals are converted to 
square waves and connected to a 


phase-sensing circuit. As long as 
they are exactly 90° out of phase 
there will be no error voltage 


generated. However, when the 
phase angle from the control 


track and the photoelectric cell 
differs from 90°—which will oceur 
if the capstan rotation is not 
synchronised with head drum 
rotation—a resultant positive or 
negative d-c voltage will be 
created. 


This voltage controls the opera- 
tion of a reactance tube which is 
one of the frequenecy-determining 
elements 
circuit. 


of a_ bridge-oscillator 
The bridge-oscillator out- 


as PHOTOELECTRIC | MULTIVIBRATOR 
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bridge is created when the manual 
control is reset. 

This voltage is amplified in the 
Tape Guide Amplifier unit and 
used to control the tape guide 
motor, which will operate to re- 
balance the bridge. In moving 
to correct the unbalanced bridge 
position, the motor repositions 
the guide, which is mechanically 
coupled to it. 

Automatie operation is possible 
only in the reproduce mode. 
Under automatic control the tape 
cuide motor is controlled by the 
Automatic Compensation Sensor 
Circuit. This unit detects tinie 


RECORD { 
— 


O REPRODUCE \ ! 
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CAPSTAN MOTOR 
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As shown on this simplified block diagram of the capstan motor servo system, capstan 


motor rotation is controlled by the drum motor in the 
comparison of the reproduced control track 
“reproduce” 


put is routed through the 
motor power 
capstan motor. 


capstan 
amplifier to the 


Any phase error is thus trans- 
lated into a control voltage which 
varies the frequency of oscillation 
and thus corrects the capstan 
motor speed. 


Tape Guide Servo System 


We have already seen how the 
position of the concave tape guide 
is vitally important in producing 
interchangeable tapes. The final 
servo system in the equipment 
controls this placement. 


In manual operation the posi- 
tion of the guide is controlled by 
the manual adjustment of a 
potentiometer which forms one 
branch of a self-balancing bridge. 
The other branch of this bridge 
consists of a precision potentio- 
meter which is  mechanically- 
geared to a tape guide motor. A 
voltage differential across the 


“record’’ mode, and by the 
and the drum motor signal in ihe 


mode. 


displacement errors in the hori- 
zontal syne pulses which immedi- 
ately precede and follow a head- 
switching interval, as compared 
with the horizontal syne pulses 
during a normal period. 

If a timing error be produced 
each time the heads are switched, 
the charging time for a capacitor 
is either lengthened or shortened, 
and the capacitor will charge to 
a greater or lesser potential than 
normal. This signal is further 
processed and then used to drive 
the Tape Guide Amplifier which 
in turn supplies power to the tape 


guide motor to reposition the 
guide,,and correct the timing 
error. 


Editing and Splicing 
Field-indicating pulses are de- 
rived from the photoelectric cell 
output, which is differentiated 
into pulses and then passed 
through a gating tube. The gating 
tube passes these pulses only 
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when they occur in coincidence 
with the vertical syne, thus every 
fourth pulse from the photoelec- 
tric cell is passed. These pulses 
are then combined with the con- 
trol track signal and magnetic- 
ally indicate on the tape the 
vertical blanking time interval. 

If we now make the magnetic 
recording visible, we can make 
our splice immediately following 
this vertical blanking time and 
there will be no discontinuity in 
the control track signal. The TV 
picture will not then be affected 
(an improperly made splice will 
cause picture ‘‘roll-over’’). 

A recent Ampex product called 
‘*Kdivue’’ suspends metallic 
powder in a solution. When Edi- 
vue is applied to a recorded TV 
tape, using a_ special wick-type 
pen, the metal powder adheres to 
the magnetised tracks (in much 
the same way that iron filings 
form a pattern on a sheet of paper 
laid over a magnet). The solution 
quickly evaporates, leaving a 
visual pattern of metal powder 


CONTROL TRACK AMP 
240 CPS 


CONTROL TRACK 
RECORD HEAD 


GRID #1 GATE 
240 CPS 


GRID #3 GATE 
60 CPS 


This diagram illustrates how the field 
indicating pulses are mixed with the 
control-track signal. 


marking the magnetic fields on 
the tape, with the field pulses 
appearing as sharp blips on the 
bottom edge of the tape. 

Two methods may be used in 
locating the exact spot for edit- 
ing. The first is to manually move 
the tape past the audio head until 
the proper spot on the soundtrack 
is located; the tape is then 
marked at the video head. 

The second method is to watch 
the TV monitor and stop the 
equipment the instant the desired 
scene is reproduced; the tape will 
move approximately 4 inches 
after the desired scene is viewed 
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MANUAL 


TAPE GUIDE 
MOTOR — 


i 
i 


TAPE GUIDE 


VIDEO HEADS 


REPRODUCE 
PREAMPLIFIERS 


(this takes the reaction time of 
the operator into account) so the 
tape is marked 4 inches to the 
right of the head-drum. The maxi- 
mum deviation here will be 2 pic- 
ture frames, and will be invisible 
to viewers. There are 60 splicing 
points in every second of picture 
information and the point nearest 
where the tape was marked may 
be used. 

The audio record head is 9} 
inches, or 0.62 seconds in tape 
travel, behind the video head. 
This time lag provides a workable 
basis for splicing, permitting cuts 
during a scene change, or even 
between words. Exact synchro- 
nisation is always maintained be- 
tween sound and picture, since ii 
is inherent in the TV recording 
process the same as it is in the 
motion picture recording process. 

The removal of one second of 
sound means the loss of 50 frames 
of video information, and if the 
picture was of an object in 
motion a jerking movement would 
be noticeable. If, however, the 
splice is made at the beginning or 
end of a scene, no effects will be 
apparent. 

Actual cutting and splicing 
shouid be done using a precision 
machine, the Videotape Splicer, 
now available from Ampex. This 
equipment allows cutting to an 
accuracy plus or minus 1 mil. The 
two tape ends are placed in the 
splicer. Micrometer knobs are 


AUTOMATIC 
COMPENSATION 
SENSOR 


MANUAL 


| MECHANICAL COUPLING 


| MECHANICAL COUPLING 


SWITCHER 


The tape guide servo system is shown here in simplified block form. The tape guide amplifier 
controls the tape guide motor. Automatic operation is possible only in the reproduce mode. 


O AUTOMATIC 


TAPE GUIDE 
AMPLIFIER 


DEMODULATOR 


used to position the field pulses 
on both pieces of tape under hair- 
lines on a lens, then a single-edge 
razor blade is inserted in a cutter 
guide and drawn across the width 
of the tape. As both tape ends 
are cut simultaneously, a perfect 
butt splice is assured. 


Without removing the tape 
from the splicer, the cut ends are 
lifted and special splicing tape is 
run underneath. The tape ends 
are then lowered on the splicing 
tape, and a pressure arm seats 
the splice. The splicing tape is 
trimmed (again using the cutter 
eulde) and the tape is removed 
from the splicer. The metallie de- 


— 


Precise editing and splicing is accom- 
plished by the Videotape splicer. 


posit is carefully wiped off, to 
prevent contamination of the 
head assembles, and the spliced 
tape is ready to be played. 
Duplicating Recorded Tapes 
Copies of Videotape recording 
are used on the air every day. <A 
very slight deterioration in the 
signal-to-noise ratio oceurs, but 
the copies are fully acceptable, in 
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fact, even copies of copies have 
been broadeast. 

The only present method of 
making duplicate tapes is to use 
one Viedotape equipment as a re- 
producer which is connected to 
one, or more, Videotape machines 
used as recorders. The number 
of copies which can be made in 
this way is limited only by the 
replay life of the  originally- 
recorded tape. 

It is interesting to note that 
Videotape programmes are now 
available for general distribution 
throughout America. This attests 


to the acceptability of duph- 
cated tape, and to the _ fact 


that complete interchangeability 
of tapes from machine to machine 
has been achieved. 

Conclusion 


We hope that these discussions 
have proved of some interest to 
you. It should be understood 
that this process is constantly 
being refined and improved—-in 
fact, Ampex has a group of 
engineers searching out new appli- 
cations and improved circuitry 
for the Videotape Recorder. But 
a fundamental knowledge of the 
design presently used will aid in 
understanding any new processes, 
which must of necessity stem 
from the basic equipment. We 
hope this series has aided you in 
attaining that fundamental know- 
ledge. 


Unusual T.V. Reception Possible 


The indications in the northern 
hemisphere, over the past few 
months of intense and long last- 
ing periods of sporadic ionisation 
in the E layer of the ionosphere, 
could well be repeated in the com- 
ing summer in New Zealand and 
Austraha. Although it is impos- 
sible to predict such occurrences, 
there is a history of marked in- 
creases in the appearances of 
sporadic E ionisation, in the 
periods of lower sunspot activity. 

Such prospects then, are in- 
triguing, for periods of long 
range communication on frequen- 
cies not normally propagated by 
the ionosphere. Christchureh and 
Auckland T.V. set owners should 
watch each other’s Channel with 
care, for unusual propagation 


could) produce results anytime 
during the coming months, until 
January 1962. Those Christchurch 
viewers who find peculiar effects 
on their screens during the next 
few months may be viewing Aus- 
tralia Channel 2. Although not 
operating on exactly the same 
Channel; (Australia Channel 2, 
63-70 megacycles—N.Z. Channel 
3, 61-68 megacyeles) ; manipula- 
tion of the fine tuning control 
may enable the Australian Trans- 
missions to be viewed, although 
severe fading and multi-station 
reception may be evident. Our 
editorial staff is interested in re- 
celving any reports of Channel 2 
and 3 reciprocal viewing, and ans 
evidence of the reception of Aus- 
tralian Channel 2. We would 
also be very interested to receive 
reports of Australian Channel 7 
or 9 which although unlikely, are 
not impossible under the forth- 
coming ionospheric conditions. 
* * * 


STEPPING STONES TO TELEVISION 


(Continued from Page 11) 


mental station in the 1YA_ build- 
ing at Shortland Street, Auck- 
land. In 1960 this station was 
expanded and N.Z.B.S. Channel 2, 
Auckland, began regular nightly 
telecasts of entertainment pro- 
grammes. A further step forward 
was taken in 1961 when commer- 
cial transmissions commenced. 


The next phase in the introdue- 
tion of television in New Zealand 
was the ealling of tenders for 
equipment for Wellington, Christ- 
church and Dunedin. - The con- 
tract was awarded to Amalga- 
mated Wireless for the supply of 
Marconi transmitters and Mar- 
coni 43in. Image Orthicon Studio 
Cameras and R.C.A. telecine chan- 
nels and television links. The 
Christchurch television service 
was inaugurated on the Ist June 
1961 from N.Z.B.S. Channel 3. A 
month later N.Z.B.S. Channel 1, 
Wellington, was opened. The in- 
troduction of a television service 
in Dunedin unfortunately was de- 
layed, but a station is planned for 
installation in that city. 


The equipment which comprises 
a television station is very exten- 
sive, as the illustrations show, and 
extremely complex. The N.Z.B.S. 
has been acknowledged overseas 
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for the high technical standards 
maintained in broadcasting and it 
is therefore fitting that New Zea- 
land engineers rose to the new 
challenge and have achieved a 
major result in establishing a 
television service, the quality of 
which is unexcelled overseas. 


* * * 


TELEVISION SYSTEM FOR NEW 
LINERS 


Passengers in the new 45,000-ton P. 
and O.-Orient liner Canberra are able 
to enjoy local television programmes 
at ports of call throughout the world, 
and closed circuit telecine and live 
programmes while the ship is at sea. 

“Canberra’s” television installation 
follows the pattern successfully in- 
augurated in the new P. & O.-Orient 
liner “Oriana,’ which had the first 
seagoing system of its kind in the 
world. The installations for both ves- 
sels were designed and installed by 
this Company, to orders negotiated by 
The Marconi International Marine 
Communication Company. 

The installations provide for the 
reception of television broadcasts em- 
ploying the 405-line system used in 
Britain, the 625-line system used in 
Australia and the greater part of 
Europe, and the 525-line system used 
in many other countries, including the 
U.S.A. and Canada. 

Wherever alternative programmes 
are available, viewers are able to 
change from one channel to another 
by using the normal channel selector 
switch on the receiver. A major fea- 
ture is the use of standard proprie- 
tary receivers, the incoming broad- 
cast programmes being processed as 
appropriate in a central television 
control room adjacent to the radio 
office before distribution to the re- 
ceivers. Initially, some fifty television 
receivers are being used in public 
rooms and first class cabins, but pro- 
vision has been made for increasing 
the number to a maximum of around 
350 at a later date, without any 
alteration to the basic installation. 

The processing equipment in each 
vessel includes two Marconi Vidicon 
Camera channels which also form 
part of “Canberra’s” closed circuit in- 
stallation. Each of the two camera 
channels is associated with a separ- 
ate 16 mm. film projector and a separ- 
ate slide projector. 

On the high seas, out of range of 
television transmitters, passengers 
are entertained by closed circuit pro- 
grammes mainly derived from a lib- 
rary of 16mm. films; but the camera 
can also be used to screen _ studio 
scenes, interviews and outside shots 
with no additional equipment. 
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This section of our paper is reserved for the introduction of new products and space preference is given to our 


regular advertisers. 


For further particulars, contact Advertising Manager, “R. & E.,/ Box 1365, Auckland. 


ROOMCALL SYSTEM FOR HOTELS 


A three-in-one ‘roomeall” system 
for hotels that replaces internal tele- 
phone system, radio programme dis- 
tribution and room-service bells has 
been announced by a U.K. firm. 

It provides two-way speech com- 
munication between a reception desk 
master unit, service room master unit, 
etc., and individual guestroom units. 
The guestroom loudspeaker units, 
which have individual volume control, 
also serve as the medium for the dis- 
semination of two radio programmes, 
either of which can be _ selected by 
push-button. 


Master units for hotels and motels 
of 10, 20 or 30 rooms are available as 
standard units, but larger _ instal- 
lations can be provided. For hotels 
where the reception desk closes early, 
a changeover switch can be wired to 
channel calls to a night-duty master 
unit elsewhere; or, for small hotels 
that do not want several master units, 
a portable plug-in master, which can 
be used in a number of pre-wired 
positions is available. 


Calling a room involves depressing 
the room number and “Ring” buttons 
on the master unit to sound a buzzer 
in the guestroom. The guest replies 
by pressing the “Reception” button 
on the room unit, and the room num- 
ber button on the master unit is 
illuminated. Conversation can then 
take place; for privacy, the master 
unit is equipped with a conventional 
telephone handset instead of a loud- 
speaker. When a guest initiates a 
call, the room number button on the 
master is illuminated and a buzzer 
sounds. 


An extra facility designed to appeal 
to motel operators is the provision of 
a lamp in the guestroom unit which 
can be switched on from the master 
unit to tell a guest returning to his 
room that reception has a message for 
him. Where master units have been 
installed in more than one position, 
lamps on the guestroom unit indicate 
which master is calling. 


Master and guest units are housed 
in oak cabinets which can be supplied 
to harmonise with the interior decora- 
tion of a particular hotel or motel. 
Dimensions of a 10, 20 or 30-line 
master are: width 14 ins., height 10 
ins., depth 9 ins. Dimensions of a 


guestroom unit are: width 9 ins., 
height 7 ins., depth 5 ins. 


[Private Telephone Department, AEI Tele- 
communications Division, 3 Avon Trading 
Estate, Avonmore Road, London, W.14.] 
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RCA BRINGS UNIVERSAL 
TRANSISTOR CLOSER TO REALITY 


o The Radio Corporation of America 
has announced the development of a 
new silicon transistor that can per- 
form the jobs of up to 40 per cent 
of the more than 2,000 transistor 
types now on the market. 


RCA described the development as 
a “significant step” in the search for 
a universal transistor—one that can 
handle every combination of power, 
frequency and energy required to 
operate modern electronic equipment. 

The new unit is the first in the 
industry adaptable to a wide variety 
of uses in the complex electronic 
circuits of military weapons and com- 
munications systems, industrial con- 
trol devices, data processing equip- 
ment, and high quality consumer pro- 
ducts, according to T. R. Hays, Mar- 
keting Manager, RCA Semiconductor 
and Materials Division. 


The first public showing of the 
device was made at the end of August 
at the 1961 Western Electronics Show 
and Convention in San Francisco. 


Mr. Hays said the search for a 
universal transistor was prompted by 
the ‘astonishing growth in the num- 
ber and kinds of transistors made. 


“This has created inevitable head- 
aches for equipment manufactures in 
terms of purchasing, maintaining 
adequate and sufficiently diversified 
inventories, and in selecting transis- 
tors best suited to a given equipment 
design,’ Mr Hays stated. 


Therefore, he declared, “RCA’s 
development of an all-round, work- 
horse device capable of high perform- 
ance over an extended sweep of appli- 
cations and circuit requirements is 
of first rate importance.” 


The new 2N2102 transistor owes its 
virtuoso performance to a newly per- 
fected manufacturing technology, Mr. 
Hays disclosed. “We have succeeded 
in wedding triple diffusion and planar 
manufacturing techniques, both rela- 
tively new and highly exacting pro- 
cesses, in a single transistor. Along 
with other techniques, they have com- 


bined to give the 2N2102 phenomenal 
powers tor amplifying, switching or 
regulating current flow—the three 
primary areas where transistors are 
used. In addition, they afford the 
device great electrical stability and 
reliability,” Mr. Hays said. 


Comparing. the unit’s versatility 
to that of a singer with a range of 
five octaves (two are _ considered 
excellent), he explained that some 
fifty-five electrical and mechanical 
tests must be conducted on the new 
transistor during production to insure 
high performance across the great 
breath of applications in which it can 
serve. This is many more tests than 
required on standard products, he 
observed. 


Scheduled for commercial introduc- 
tion into the military and industrial 
markets early next month,’ the 
2N2102 is expected initially to sell in 
the 12.00 dollar range in production 
quantities, Mr. Hays indicated. 

Additional Technical Information 


Collector to base voltage 

120 volts maximum 
Collector to emitter voltage 

base open) 

65 volts maximum 
Collector current 

1 ampere maximum 
Dissipation at case temp. of 25° C 

5 watts maximum 
Storage temperature range 

—65 to 300° C 
Operating temperature range 

—65 to 200° C 
Gain-Bandwidth product 

60 me 
Switching 

mode) 

30 nanoseconds maximum 
60 volt collector reverse leakage 

2 nanoamperes maximum 


Beta limits: 

At 0.00001 ampere 

10 minimum 
At 0.0001 ampere 

20 minimum 
At 0.01 ampere 

35 minimum 
At 0.15 ampere 

40 minimum, 120 maximum 
At 0.5 ampere 

20 minimum 
At 1.0 ampere 

10 minimum 


(with 


speed (non - saturating 


Enquiries: A.W.A. (N.Z.) Ltd., 126 Wake- 
field Street, Wellington, C.1. P.O. Box 830. 
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Export and The Solartron Electronic 


Group Ltd. 
In furtherance of The Solartron Elec- 
tronic Group’s intensive drive on 


world markets they have just com- 
missioned a_ specially built mobile 
demonstration showroom for use in 
Europe. 


The vehicle, which is the largest 
non-articulated showroom of its kind 
_in the U.K. is fully equipped to demon- 
strate electronic equipment and in- 
cludes its own power generator; also 
provides living quarters for its crew 
of three, and includes kitchen with 
refrigerator, clothes drier and cooking 
facilities. 


This mobile demonstrator left Til- 
bury Docks on Monday, June 5th, en 
route to Poland to supplement the 
Solatron exhibit at the Poznan Fair. 
The vehicle left the Poznan Fair on 
June 22nd when it travelled to the 
I.M.I1.S. Exhibition at Budapest, Hun- 
gary, where it remained until July 4th. 


The Solartron mobile showroom 
carries a very comprehensive range 
of Solartron equipment, such as a 
Digital Data Recorder, a 100 channel 
Digital Data Recorder System with 
alarm facilities and typewriter output, 
a complete range of precision elec- 
tronic instruments, a range of Sola- 
tron Oscilloscopes, including the now 
famous CD.1014 Portable Double Beam 
Oscilloscope, the new Pulse Generator 
GO.1005, Dynamic Analysis and Servo 
test equipment, the LP.942 Fast Ana- 
logue to Digital Converter and asso- 
ciated translator unit, Digital Volt- 
meters, the NT.4-980 Vibrating Cylin- 
der type Transducer, and General 
Purpose Analogue Computers SC.30 
and SC.10; the former, together with 
its peripheral equipment is in opera- 
tional order. The value of the equip- 
ment carried is of the order of 
£30,000. 


Mr. Howard Lord, Sales Manager, 
Eastern Europe, who has pioneered 
Solartron activities in Eastern Europe 
during the past 5 years is in charge 
of the operation. Mr. Lord joined 
Solartron as a Technical Sales 
Engineer in 1953. 


After the vehicle returned to the 
U.K. for re-stocking, it then set out 
on a further European tour which in- 
cluded visits to the Solartron Com- 
panies in France, Holland, Germany, 
Sweden and Italy. 


The chassis of the vehicle was sup- 
plied by A.E.C., the body was built by 
Racall of Slough. 


Solartron Electronic Group Ltd., is repre- 
sented in New Zealand by E. C. Gough Ltd., 
P.O. Box 873, Christchurch. 


o nA 


New Broadcast Microphone 


The Radio Corporation of America 
has introduced a new microphone, 
with built-in amplifier and earphone 
jack, for use by ‘“man-in-the-street”’ 
radio-TV interviewers and for other 
remote broadcast pickups. 


In use, the compact unit attaches 
by cable to a telephone line for feed- 
ing the programme to the studio. A 
miniature earphone plug enables the 


announcer both to hear telephoned 
cues from the studio and to monitor 
the microphone’s output. 

E. C. Tracy, Manager, RCA Broad- 
cast Equipment Department, said the 
new microphone carries the transis- 
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torised amplifier and battery power 
supply within its thin, cylindrical 
shape, and provides full-range fre- 
quency response with very low dis- 
tortion. 

The microphone weighs less than 
one pound and can be stowed in a 
small carrying case for transport. 

Enquiries: A.W.A. (A’sia) Ltd., P.O. Box 
830, Wellington. 


* * k 


Transistors Being Tested For Use 
In Cars 


Automobiles may eventually be- 
come a major user of transistors, the 
tiny devices that are replacing 
many applications. 


the fact 


vacuum tubes in 

An indication of this is 
that the Delco-Remy Division of Gen- 
eral Motors Corporation in the United 
States is testing a partly transistor- 
ised ignition system that eliminates 
the condenser and contact points in 
an otherwise conventional ignition 
system. 

By eliminating points which wear 
out relatively quickly, Delco-Remy 
believes that its transistorised ignition 
system should sharply reduce the 
time required for maintenance, and 
hence the time that a commercial 
vehicle such as a truck would be out 
of running order. 

One of the pilot models made by 
Delco-Remy has already been tested 
for 5,000 hours without maintenance 
trouble. 


Radar Sees Over the Horizon 


Radar stations in New York and 
London may some day watch each 
commercial airliner every minute as 
it flies across the Atlantic Ocean or 
follows some other long-distance flight 
path. 

Should 
plane crash, 
dispatched promptly and could be told 
almost exactly where to find the 
plane, even if the pilot was unable to 


trouble develop and _ the 


rescue craft could be 


radio his position. 


This is one possible future appli- 
cation of an experimental radar now 
being tested at the Naval Researcn 
Laboratory in Washington. 


(Continued overleaj) 
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The new radar was conceived by 
Dr. Robert M. Page, director of the 
laboratory. Unlike conventional rad- 
ars, it is able to see beyond the hori- 
zon by bouncing its electric beam off 
the ionosphere, the region of the 
atmosphere that extends from about 
50 to about 150 miles (80 to about 


240 kilometres) above the earth. 


TRADE AT LONDON’S RADIO 
SHOW 


The ten-day Radio Show in London 
closed on September 2nd with an 
attendance averaging nearly 40,000 a 


day. 


Mr. A. L. Sutherland, chairman of 
the British Radio Equipment Manu- 
“We were not so sure about the 
trade position, but as it turns out 


business has been very satisfactory. 


“Tt started slowly in the first week, 


worked up in the second and now 


several exhibitors have said that it 
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has been their best show for five 


years. 


“Obviously the public’s first interest 
is still in television. This is reflected 
by the considerably higher’ sales 
which were made in July and have 


been continuing at the show. 


PREMIER AMERICAN AWARD 
FOR MARCONI 


Marconi’s and the English Electric 
Valve Company Limited, associated 
Companies within the English Elec- 
tric Group, have been accorded the 
honour of jointly sharing this year’s 
engineering award of the National 
Academy of Television Arts and 
Sciences with the Radio Corporation 
of America. The award, which is in 
recognition of the independent de- 
velopment of the 43 inch image 
orthicon camera and pick-up tube, is 
one of the premier honours which 
America can bestow in the field of 


electronics. 
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The 43 inch image orthicon tube 
first appeared in the Marconi Mark 
Ill camera, which had a tremendous 
sale before being superseded by the 
Mark IV camera channel. The latter, 
embodying further improvements, not- 
ably an increased stability and opera- 
tion and in reduced size and weight, 
is selling in quantity all over the 
world, including the United States, 
where the high quality of its picture 
has been enthusiastically acclaimed. 
In Britain, the British Broadcasting 
Corporation has adopted the 4% inch 
image orthicon as its standard, as 
have several of the independent tele- 
vision programme contractors in this 


country. 


“The public demand for transistor 
portable radios is insatiable, many 
manufacturers have already sold their 
total production up to the end of the 
year, and tape recorders, gramophone 
components and other sound-repro- 
ducing equipments have also been 


selling well.” 


Magazine, 
a year, 
2 years, post free. 
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Shortwave Survey 


By MIKE BUTLER 


A Listeners’ Guide to Broadcasts in English 


Greenwich Mean Time is used 
—Frequencies in Kilocyeles. 


A Broadeast from the BBC 
LONDON which is of special in- 
terest to us is their ‘‘Shortwave 
Listeners’ Corner.’’ This seasou 
is now timed between 0825 and 
0840 on Sundays in the Pacific 
Service and provides a valuable 
commentary on the backroom 
operations of their organisation. 
Tests involving listener partici- 
pation are run and topies which 
particularly concern us are dis- 
cussed. The frequencies used are 
9510, 11955 and 15375. 


Another session for the Short- 
wave listener and which is a 
‘‘must’’ for the DX enthusiast is 
Graham WHutchen’s — broadeast 
from Radio Australia. This is 
well received here at 2200 each 
Sunday on 15240. Last week he 
told us that Radio Australia will 
not in future employ e¢all signs 
but will retain their verification 
card system with the station 
specified by the frequency used. 
He also said that at present the 
overseas service operated four 
transmitters with the power of 
100 kilowatts, two of 50 kw and 
one of 10 kw, each capable of 
operating on any of the bands 
from 11-49 metres. [Further ex- 
pansion is contemplated. 

* * * 


Radio N.Z. airs our own DX 
session conducted by Arthur 
Cushen. It may be tuned on the 
first Wednesday of each month 
at 0640 on 6080. Currently The 
Voice of America’s strong signal 
on the alternative frequency of 
11780 prohibits reception on this 
channel here in Auckland at this 
time. The programme is repeated 
at 1030 on the same frequencies. 

Still more news for the Short- 
wave listener originates from 
Radio Nederland on Tuesday 
evenings between 0725 and 0740 
on 11730 and 9590, and from 
Switzerland between 0745 and 


0755 on Fridays using 11865 


(best) 15315 and 21605. 


Amateur Radio operators may 
find much to interest them in the 
‘**Radio Amateurs Notebook’ a 
weekly broadeast from the Voice 
of America. This has been weil 
received on 17770 and 21740 be- 
tween 2115 and 2130 on Saturday 
mornings and repeated on 5955, 
6025, 7205, 9615, 11780, 11800 and 
15210 at 0730 on Sunday even- 
ings. It is conducted by Bill 
Leonard, W2SKE. 


A weekly broadeast from HOL- 
LAND with universal appeal is 
the ‘‘Happy Station’’ programme 
which more than justifies its title. 
It is heard clearly here on Sun- 
days from 0600 to 0725 on 9715 
and through VOA interference on 
11780. 


SURVEY BY COUNTRY 
CANADA. An internal S.W. 


transmissions from this country 
has been received here betweeu 
0400 and 04380 on 11720. The 
strength was fairly weak. ‘This 
broadcast is directed to Central 
and Western Canada. 

CUBA. Radio Havana on 11765 
enables clear reception of this 
country in the afternoon from 
0315 to 0415 and 0500 to 0530. 


EGYPT. 17690 is sometimes 
occupied between 1930 and 2000 
by Cairo although reception here 
is by no means regular. This 
transmission forms part of the 
new ‘‘Voice of Africa’’ service 
mentioned previously. 

JAPAN. Outlets of Radio 
Japan are well received locally. 
At 1800 on 9525 
At 18380 on 11795 
At 2000 on 11705 
0030 — 0115 on 17725, 21520 
0200 — 0230 on 17795 
0430 — 0500 on 17725, 21520 
0500 — 0510 on 17755 
0530 — 0615 on 15235, 17725 
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0730 — 0800 on 15135, 17725, 
21640 
0800 — 0830 on 11780, 11815, 
17725 


0845 — 0915 on 17755 
0900 — 0920 on 11815 
0930 -—1030 on 11785, 15235 

The Far East Network of the 
U.S.A.’s Armed Forees Radio and 
Television Service (AFRTS) is 
located at Tokyo and the best 
reception of broadcasts has been 
received on 11750 at 0730 — 0900, 
0945 — 1015 and 1045 — 1115 and 
on 15257: 0500 — 0545, 0745 — 
0830 and 0900. The strength on 
the latter frequency is generally 
poor while both suffer from inter- 
ference at times, on 11750 notably 
from the BBC Singapore. 

KOREA. ‘Two transmissions 
from the Korean Broadeasting 
System in the Republic of Korea 
have been heard. At 0530. on 
15125 and 17810 which was moni- 
tored until 0600 at good strength. 


After this time Korean was 
spoken. 

LUXEMBOURG, The Commer- 
cial Station Radio Luxembourg 


has provided consistent if not 
very strong signals on 6090. 
Typically the programme consists 
of current British Hit Parade re- 
cordings. Reception is best be- 
tween 1900 and 1945. 

MONACO. The regular trans- 


missions of the religious station 


Transworld Radio have _ been 
heard well during the periods 


1900 — 1945, 0630 — 0700 on 7185 
although recently the BBC have 
rather upset the latter broadcast. 
There have been many other fre- 
quencies quoted by oiler writers 
such as 6115, 7110, 7155 and 9705 
but they appear to have been. 
experimental only. 7185 has been 
heard consistently by your corre- 


spondent since 8th June _ last. 
Recently Transworld Radio has 


been heard at 0500 until 0515 test- 

ing with a massive signal on 

11810. They asked for reports 

many times during the broadeast. 

NEW ZEALAND. Radio N.Z.’s 

present schedule is: 

1700 — 1845 to Pacific Is.; 11780, 
15280 

1900 — 0545 to Pacific Is. and 
Australia; 15280 

0600 — 0845 to Pacifie Is. ; 
11780 


6080, 
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Overseas Notebook... 


Trade Winds in U.K. 

A recent issue of Wireless and 
Electrical Trader carries some inter- 
esting reports- on current trends in 
radio and TV at the 1961 Radio Show 
at Earl’s Court, London. According to 
the “Trader” there is uncertainty in 
the public mind over colour television 
and the line system. There is an enor- 
mous public interest in the former al- 
though no colour was seen on any 
sets on manufacturers’ stands. This 
was because it was felt that all 
models shown to the public should 
not be prototypes but sets that are 
actually in production, or about to be. 
With one eye on the Pilkington Com- 
mittee report manufacturers are mak- 
ing the best of an indeterminate situa- 
tion by being prepared for all eventu- 
alities. Most of the new television 
receivers are convertible from 405 to 
625 line operation and some have a 
switch fitted for a simple changeover 
should transmissions commence on : 
new system. Transistor sets have 
dominated sales at the expense of TV 
sales it is also reported. 

Other new trends are an _ almost 
complete swing to 19in. and 23in. TV 
tubes, remote control TV, a move 
adventurous spirit in cabinet styling, 
a long low look ’n radiograms and x 
continued move to 4 track models in 
the tape recorder field. 

* % * 
Printed Circuits 

A staff writer in “Radio Construc- 
tor” puts a strong case for the general 
acceptance of printed circuit boards. 
“Apart from the cost factor, printed 
circuits can offer a valuable contribu- 
tion in two alternative ways, these 
being saving of weight and saving of 
space. The reason for the saving of 
weight is fairly obvious, and it arises 
from the fact that the weight of a 
unit in excess of its components is the 
weight of the printed circuit board 
itself. It is ironic to think that printed 
circuits can also cause a saving in 
space because the inherent design 
limitation of a conventional printed 
circuit is that all component connec- 
tions must be made in one plane only. 
Nevertheless, a saving in space is 
possible, if only because bulky tag 
strips and anchoring lugs can be elim- 
inated.” The advantages of printed 
circuit manufacture 
posed by one John Sadgrove in 1947, 
but for some reason interest lapsed 
for some years. From 1955 to 1958 
complete printed circuit chassis ap- 
peared and manufacturers began to 
dream of a fully automated production 
line. However there were plenty of 
early snags especially in the auto- 


were first pro- 


matic soldering which showed up at 
a disadvantage compared with hand 
soldering. Servicemen, too, were 
vocal in their objections, and one U.S. 
Manufacturer, Zenith Radio Corpora- 
tion saw fit to publish advertisements 
stating, “No Printed Circuitry in 
Zenith TV Chassis.” This latter was 
directed mainly to servicemen whose 
chief complaint was against some of 
the more complex boards in television 
receivers. According to the writer, 
over the last few years further de- 
velopment seems to have made com- 
plete printed circuit chassis much 
more acceptable to the servicemen. 
VLF Station for U.S. Navy 

During recent years much emphasis 
has been given to developments in 
the high frequency end of the radio 
spectrum. It possibly comes as a sur- 
prise therefore to learn that the Very 
Low Frequencies are still a part of 
that spectrum and very much alive. 

“International Electronics” reports 
construction of a VLF station for the 
U.S. Navy in Machias Bay, Maine, 
U.S.A. The station is being erected 
as a component of the Polaris FBM 
system and the contract calls for in 
stallation of an antenna system that 
includes 26 interconnected supporting 
towers. 

The cables between the towers con- 
sist of antenna sections insulated 
from the towers by chains of insulator 
links. The porcelain insulators are 
fitted with giant grading rings which 
form a safe gradient for 400,000 volts 
so that the station’s power is not dis- 
sipated in corona losses or arcing. 

The station power house will be 
able to generate 12 megawatts so de- 
icing operations can be carried out 
simultaneously with the powerful 
very - low - frequency transmission. 
Upon completion the station will be 
able to send signals throughout the 
world as well as to U.S. submarines 
under the sea. 

* a * 
An Airline Seat Reservation System 

British European Airways have 
signed a £2.5 million contract with 
Standard Telephones & Cables Ltd. 
for a computer controlled seat reser- 
vation system. 

The contract is for the first part of 
an electronic, automatic seat-booking 
system which—at an estimated ulti- 
mate cost of £4.5 million—will be the 
biggest of its kind in Europe and one 
of the most modern and most fully- 
automated systems employed by any 
airline in the world. 

The first part of the system will be 
in operation late in 1963 and by the 


_ those concerned with 
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end of 1964, when the system is in 
full operation, it will be dealing with 
some 3,000 telephone callers, 280 
counter-callers and 500 telegraph mes- 
sages per hour. This will mean, dur- 
ing the peak booking months, the com- 
plete elimination of over half a mil- 
lion reservation record cards, 100,000 
flight control sheets and well over a 
million booking entries which would 
otherwise have been made by hand. 

Four electronic computers will form 
the heart of the system and will be 
installed in BEA’s new permanent 
West London Air Terminal, now 
under construction. Reliability will be 
ensured by the interconnection of all 
four computing machines enabling all 
booking status records to be fully 
duplicated. 

The computer system will handle 
bookings on all BEA flights up to nine 
months ahead and store all reserva- 
tions records for these flights using 
magnetic drums and rapid-access mag- 
netic tape files. A reservations clerk, 
using a push-button desk set and a 
special teleprinter, will be able to en- 
quire about the availability of seats 
on any flight, select one particular 
flight from several alternatives offered 
and make the required bookings. Hav- 
ing booked the required number of 
seats, the full passenger details are 
entered through the teleprinter to be 
stored by the central computer on the 
magnetic tape file. 

Initially only reservations clerks in 
the London area will be connected 
directly to the computing centre. 
Bookings made through other BEA 
offices and by other airlines will still 
be telegraphed to the London centre 
but these messages will in future be 
automatically processed by the com- 
puters. 


* * a 
British TV Line Standards 

A recent editorial in Electronic 
Engineering reports a wide diverg- 
ence of opinion on the _ respective 
merits of the 405 and 625 line system, 
a controversy which fortunately for 
television in 
New Zealand is not likely to engender 
much heat. The decision which faces 
the Pilkington Committee whose job 
it is to sift all the evidence for and 
against is hardly likely to please all 
the protagonists in the case. The 
matter is complicated by the introduc- 
tion of colour which of course hinges 
on the decision as to what the future 
line standard is to be. 

The journal wittily sums up: “It 
may be somewhat out of place, and 
for a technical journal even heretical, 
but nevertheless one is tempted to 
ask, does it really matter or not whe- 
ther our cowboys are better defined 
or our indians really red?” 
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SHORTWAVE SURVEY 
(Continued from page 31) 


0858 — 1145 to Australia; 6080, 


11780. 

Sunday only: 
Antarctica, 6020. 

Call Signs: 6080 — ZL7; 11780 -- 
ZL3; 15280 — ZL4; 6020 — ZAL20. 

The interval or tuning signal 
of our overseas service is like the 
Italian one, a bird sound, in this 
ease the New Zealand Bell-bird 
spaced 5 seconds. 


0815 — 0845 to 


It is, of course, redundant tor 
us to comment on reception at 
this distance, but local (Auck- 
land) listeners will find the even- 
ing transmissions on 6050) and 
6020 very good at present. 


PAKISTAN. Excellent iiorn- 
ing listening has been obtained 
on 7010 from 1900 to 1930 and 
2000 to 2030. During the fatter 
period the programme was also 
well received on 11672. At 0650 
a session of news was Clearly 


heard on 21590 while at 0930 a 
further 
used. 


The HEARTof the Portable 


frequency, 17750 was 


PHILIPPINES. The Tar Kast 
Broadeastinge Co. with studios in 
Manila is deseribed in the World 
Radio Handbook. asa ‘“‘non- 

2,99 : > 
profit’? non-cominercial organisi- 
tion being sustained by free-will 
inter - 


eifts and offerings from 


ested friends.’’ In practice the 
programmes are largely of a de- 
votional nature which makes their 
identification 
aspect—the station call and fre- 
queney announcements have fre- 
quently been made in a deep male 
voice at a sub-programme 
From 2200 to 2515 fair reception 
is obtamed on 21515" ~Also 2330 
— 0100 on 15385 good, except at 
the end of this session when it 
suffers from interference; 0830 - 
09) 52 fair on.) 9300-2 ate 100. 4 
news session at good strength cn 
6030. The outlet 17805 is heard 
bere at these times: 2030 (Ene. 
lish announcement only); 2330 — 
0000 ; 0230 — 0300; at 0400; 0545 
(announcement only); 0730 - 
0800; 0850 — 0930. The strength 
is generally weak on this fre- 


easy but for one 


level. 
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queney but these transmissions 
are regularly received. 


POLAND inay be tuned 
through interference on 9675 be- 
tween 2050 and 2100. At the end 
of this period they proceed in a 
foreign language. 


PORTUGAL. Lisbon is noted 
at fair strength on 6025 and 
15380 in the mornings with an 
informative broadcast describing 
this country as well as news and 
talks on current affairs from 1830 
to 1915 when the signals fade. 


* * * 


In these notes we adopt an 
‘‘order of time’’ approach to the 
setting out of multiple broad- 
casts trom one country or orga- 
nisation. This aids easy selection 
of frequency at the time you find 
most convenient to listen. We 
begin at 1800 GMT (6 a.m. N.Z. 
Time) through 0000 GMT (Noon 
N.Z. Time) and then through the 
New Zealand afternoon and even- 
ing in which the GMT numerals 
can be directly translated to New 
Zealand time, i.e. 0480 GMT = 
+.30 p.m. New Zealand Time. 


WELLINGTON: 
MINIATURE RADIO RECTIFIER CHRISTCHURCH: 
[y * Precision-_ €ervicing Portab!es? Re- DUNEDIN: 
built” place. with. STC -Minia- 
* Peak ture Radio Rectifiers. 
performance The world’s’ standard 


* Practically 
unbreakable 


ly 
ce 


Write, phone, or call the Sole New Zealand Agents: 431 MT. 


STANDARD TELEPHONES & CABLES PTY. LID. . 


AUCKLAND Box 57} TE 


P.O. Box 140, UPPER HUTT 
CHRISTCHURCH Box 983 


gressive servicemen. 


A CORDIAL 


is extended to you to attend 
| A Demonstration of | 
Modern Electronic 
Equipment... 


By Mr. T. E. COTTLE, Chief Technician 
SAMPLE ELECTRONICS (Vic.) PTY. LTD., 


November 7: D.S.I.R., Lower Hutt. 
November 8, 9, 10: 
Victoria University. 


November 14-15: Supper Room, M.U.1.0.0.F. 
Hall, 168 St. Asaph Street, Christchurch. 


November 16-17: Physics Department, Uni- 
versity of Otago. ; 


Although not entirely necessary, phone or write giving 
number of personnel desirous of attending 
suggest a time when we would like io have you with us. 


gressive servieemen. ||: GEO. H. SAMPLE & SON (N..) LTD. 


ALBERT ROAD - = MT. 
AUCKLAND 


INVITATION 


AUSTRALIA 


Physics Department, 


and we will 


ROSKILL 
Ph. 898-439 
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Licences prevent us from Carrying too Much Stock, but 
we still have some. 

The Industries Fair made quite a hole in it, however, so if 
you want a H E ATH K I T—AND WHO DOESN'‘T—THEN 
| LET'S HAVE YOUR ORDERS AND WE'LL SEE WHAT WE 
| CAN DO. 

STILL THE WORLD’S FOREMOST ELECTRONIC EQUIPMENT 
IN KIT FORM PROVEN OVER LONG PERIODS BY MILLIONS 
OF SATISFIED USERS ALL ROUND THE GLOBE, H E A T H- 
K 1 T S ARE ENGINEERED TO LAST AND CONTINUOUSLY 
GIVE QUALITY PERFORMANCE UNDER ALL CONDITIONS. 


Taken from the range at random, here are some 
Kits of interest to all sections of the community: 


AA 1 Audio Analyser £34/7/9 * GC 1 A Communication 
Receiver £68/18/9 


AG 9 U Audio Generator. ._—s—- £26/7/8 Par Vea mera ee 
AG10 Audio Generator £34/12/3 Transceiver. £26) 1 ee 
* AR 3 Communication O11? 5” Broad Band 
Receiver £18/15/3 Scope £45/6/6 
Gesu Condenser Checker £12/2/3 OM 3 5” Service Scope £28/4/0 
lg) sev) Direction Finder _. £46/18/90 QF 1 “Q’ Multiplier —.  £7/6/10 
De Ss Direction Finder = £67/0/0 RF ] Signal Generator __ £20/3/8 
* DX 40U Transmitter —— £45/12/0 Jie: Signal raceraaa aaa £13/16/0 
k*GX> 60" Transmitter. 2 Ss £6 5670/0 TS 4 TV Sweep Generator £34/4/0 
FD 1-12 Fuel Vapour Det’r £24/2/0 Veu/AU V AAVAM. ce ik Lee 


* Items marked star add 20% Sales Tax. 


NOW AT LAST... . FOR THE FIRST TIME IN NEW 
ZEALAND .... 


CITIZEN BAND RADIO TELEPHONE 


APPROVED ONLY A COUPLE OF WEEKS AGO WE HAVE 
THE FIRST TYPE APPROVAL AND THE FIRST TWO LICENCES 
IN NEW ZEALAND FOR THIS NEW MEDIUM OF COM- 
MUNICATION. 
Now anyone can have Radio Telephone in their 
Cars, Boats, etc. 
Supplies will be very limited indeed because of 
licensing, but send your enquiries to us. 


ANOTHER HEATHKIT FIRST 


from 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria Street, Lower Hutt, P.O. Box 170. Telegrams: “FRANDS” 
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Bob’s 


service shop 


This month I’l] start off with a 


little ‘‘ hate session ’’ directed 
against the ‘‘Do It Yourself”’ 
types. 


The first item concerns a radio- 
eram chassis brought in by a 
youth and his father. The lat- 
ter’s story was that the son knew 
quite a lot about radio, ete., and 
when the chassis had stopped 
funetioning sonny had decided to 
fix*it- himself. Well, “‘fix it’’ he 
did. 


Turning the chassis upside 
down on the counter the youth 
said that ‘‘this resistor’’ (the 
main H.T. dropping resistor) had 


got red hot and had fallen to 


pieces; whereupon he deduced 
that the filter condenser had 
shorted to the chassis. He had 


therefore replaced it. He then pro- 
duced the old one which was 
checked and found to be OI. 
The son had also replaced the 
resistor with two 330K 1. wait 
units in parallel (the original was 
a 1K Sw wirewound unit), but 
he found that the set was still 
dead. With a manner which sug- 
gested that all servicemen 
crawled out from under stones 
he handed the set over to me. 


The first thing I did after put- 
ting the chassis on the bench was 
to insert the correct resistor and 
tidy up the horrible mess which 
sonny had made (I think he must 


have held the soldering iron with 
his feet). Then, after 
the original fault to a short be- 
tween screen and cathode of the 
6BU7T output tube and replacing 
the tube all went well. Needless 
to say a ‘‘small’’ surcharge was 
added to the account for the 
trouble taken to clean up someone 
else’s mess. 


tracing 


The other job concerms a small 
AC/DC portable. The owner in 
this case having got himself a 
multimeter had decided to ‘‘over- 
haul’’ his portable. The _ first 
thing he did was to measure the 
plate and sereen voltages which 
on this model are about 60-70 
volts. Then moving his probes 
to the filament line he measured 
it as 9 volts which is about right. 
Ilowever, on seeing that the filter 
condenser connected to the fila- 
ment line was a 25 volt unit he 
reasoned that the set would go 
better if the voltage was 25 volts 
instead of 9 volts. So with this 
in mind he lowered the value of 
the series dropping resistor and 
then, he said, ‘‘a peculiar thing 
happened.’’ The filaments on the 
tubes, much to his astonishment, 
all glowed very brightly for a 
moment and then the set stopped. 
Try as he might he could not 
get it operating again and decided 
to bring the set into me_ for 
repair. 


Well, after replacing the drop- 
ping resistor with one of correct 
values (L.bK,- im this—-case), I 
checked the tubes for open fila- 
ments and found both 1T4’s had 
open filaments. After replacing 
these tubes the set performed as 
well as this model usually does. 


As I write I have just finished 
repairs to a large English receiver 
brought to New Zealand by a 
South African. The complaint 
was that since arriving in New 
Zealand the set was weak al- 
though just prior to packing it 
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had been O.K. To cut a long 
story short I switched on the set 
and sure enough it sounded clear 
but weak. The trouble seemed to 
be in the audio end as it received 
all the 
lacked 


stations quite well but 
punch. 
chassis I checked all the voltages, 
etc., on the output and first audio 
tubes and found them to be O.K. 


Removing the 


As I was putting the EL33 back 
I noticed the loudspeaker for the 
first time. It little 
odd!! . The cone was almost 
inverted. Closer 
vealed that the cone had in fact 
been pushed so far out the voice 
coil was clear of the magnet. A 
new speaker and the set was as 


seemed a 


inspection re- 


hew. 


On questioning the owner when 
he came to pick up his receiver, 
the real 
“good lady’’ had carefully  re- 
moved all the valves and wrapped 
them up and while doing this had 
noticed that the cone of the loud- 


story came out. His 


speaker was free to move back 
and forth. She 
stuffed large quantities of news- 
between the 


had therefore 


e¢one and 
them 


paper 
speaker housing, ramming 
home with a ruler. 


Il wonder what was said to the 
‘good lady’? when my customer 
reached home that night and. told 


her ‘‘how much.’’ 
—R. J. Hall 


“It’s the new deluxe kit—all I have to 
do is put the knobs on.” 
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PLL RO Rn cxryney 


ODPTS 


A view of the Television Control Room of 
N.Z.8.S. Television Channel 2, Auckland. 


Behind this simple sign stand thousands of 
technicians, scientists and engineers, constantly 
engaged in the search for more efficient, simpler 
and better methods in the complex world of 
electronics. For nearly 50 years A.\W.A. research 
and production has served New Zealand’s needs 
at sea, on land and in the air. From the first 
equipment in broadcasting, to the latest in 
television, radar and x-ray, A.W.A. has proved 
its ability to contribute to the nation’s security 
and progress. 
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Air Traffic Control Centre, Wellington, where 
the air ways are kept under careful surveil- 
lance aided by Marconi Radar Display? 
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AND GUARANTEES THE 
AWA DEEP IMAGE 
RADIOLA T/V RECEIVER. 
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AMALGAMATED WIRELESS (Australasia) N.Z. LIMITED Bape Mey Aas Navy persennel avalos 


e PALMERSTON NORTH e¢ CHRISTCHURCH ¢ DUNEDIN Bc Transmitters after installation. 
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PARALLEL RESISTANCES 
BY MENTAL ARITHMETIC 


In a letter to the Editor, Mr. S. Leonard-Taylor 
of Wellington writes :— 


This article refers to a short-cut method for 
rapid calculation of the effective value of two 
parallel resistances, with sufficient accuracy for 
many purposes. This can save a great deal of irk- 
some arithmetic, which is especially annoying 
during the evolution stage of a new electrical or 
electronic device, where values are being changed 
frequently. The mathematics involved in deducing 
this short-cut method are very elementary and yet, 
strangely enough, I have never ever heard or read 
of it. I should be interested to learn from you 
whether the method is known to many, a few or 
none. 


The task of finding the equivalent value of two 
parallel resistances is ever with us and it would be 
very useful to have a quick way of working out any 
values by mental arithmetic, with an error not 
exceeding 10 per cent. 

Take the case where the two resistances are 
47kx and 120K. By conventional methods we have :—- 

1 ATIK xX 120K 
Reff. = ——-_-—_—_— = 
1 l 471K + 120K 
+ 
47K 120K 
and this works out to 34K. 


The short-cut method offered goes like this :— 


) 


120K is approximately 3 times 47K so reduce the 


1 
lower resistance by — ie. by 4 and this gives 
aaah 
471K 
the answer. Thus we have 47IKX minus ; equals 
4 


47K minus 12K; equals 35K. (Note that the 47K is 
reduced BY 4, not TO 4.) 


THE RULE IS that, if there are two resistances 
in parallel and the higher one is n times the lower 
one, then the effective resistance of the pair is equal 

1 

to that of the lower one reduced by 3 
»Diatat 

Putting the rule in formula form :— 

Ri 

Reff.£ = Rh — —— 

Theta k 
where n = (Choose R:, as the smaller of 

Rs the two resistances. ) 
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This formula is exavt as it stands, but the 
answer is fairly tolerant to approximations in the 
value of n, so that generally n may be taken to the 
nearest whole number. Of course n is found by 
just making a couple of trials to see which is 
nearer—not by actually dividing Rz by Ri. The only 
case where taking n to the nearest whole number 
will not be good enough is when n is closer to 14 
than it is to 1 or 2... In this ease, take n as 14. 
Then the lower resistance should be reduced by 

1 
———- i.e. reduced by two-fifths but it will be 
133 Al 
easier just to remember that :— 

when n is nearest to 1} the answer is obtained 

simply by multiplying the lower resistance by 

three-fifths. 


This method may be used to find what value of 
resistance must be paralleled across another to re- 
duce the effective value by a given amount. Thus, 
if it is desired to reduce a given resistance by 10%, 
we connect across it one of 9 times the size. 


The method is also appleable for working out 
the effective capacity of series connected condensers. 


ACCURACY: The following is given to indicate 
the accuracy obtainable with this short-cut method. 
The maximum error which can be caused by 
‘rounding off’? the n happens when n is just a 
shade under 14 in which case it is taken as 1 and 
the error is just under 10%. 


If n lies anywhere between 14 and 1 it will be 
taken as 13 and the maximum error is 8%. 


3 ¢ 


If n lies between 1? and 23 it will be taken as 


) 


] 
2 
2 and the maximum error is 6.79 


Te 

As n increases, the error becomes very small so 
that, if n lies say almost halfway between 4 and 5 
and is taken as 4, the error is only about 2%. Re- 
ferring again to the first worked example, it will be 
noted that 47K divided by 4 was approximated to 
give 12K. This sort of thing can, of course, intro- 
Cuce an additional small error but the effect on the 
answer is obvious at a glance and it could be elimin- 
ated, in the few cases. where it might matter, by 
taking the division to one further place. 


(One of our technical editors, Mr. I. Spackman, com- 
ments that this short-cut method is generally known but 
is very useful. Mr. Leonard-Taylor has, however, given it 
a new twist and we have pleasure in printing it in its 
entirety.— Ed.) 
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modern indust ry OE PO a ee Se 


demands 
ROHDE & SCHWARZ PRECISION INSTRUMENTS 


meet the demand ... 


Field Strength Meter Type HUZ is a compact portable instrument 
with continuous tuning 47 to 225 mc/s. Sensitivity 1 uV to 100mV. 
Demodulates AM and FM. Operates from self contained recharge- : 
able batteries. Ideal for TV field strength measurements. | ee 


Signal Generator Type SMAF for 
AM, FM and TV application. Fre- 4 
quency range 4 to 300 mc/s. Ac- jf ¢ /  — : 

curacy +— 1%. Output 0.05 uV to | _ * ‘S _* Bh SS 
50mV. Video Modulation range | — iy , Type HUZ 
0-6.5 mc/s. 
Rohde & Schwarz produce a complete 


range of measuring control and com- 
munications equipment 


174 GREAT NORTH ROAD, AUCKLAND, W.1. 
PHONE 16-189 P.O. BOX 5146 


E14/HP 


(OVERSEAS) LTD. 


magnetic recording 
the world’s finest 


tape. 
There is a terrific demand for Emitape 
and supplies are always limited. We 
/ advise you to buy it whenever possible 
/ and be certain of having adequate stocks. 
j Three different grades 
| EMITAPE "88"—General Purpose 
| EMITAPE "99"—Long Play 
| EMITAPE "77"—Professional Grade. 
Full range of EMITAPE accessories, includ- 
ing jointing compound and empty plastic 
spools also available. 


4 spool 
sizes 


suitable for 
all tape recorders 


EMITAPE is used in the World Famous Studios of “His Master's Voice", Columbia Parlophone, etc., and by the leading Broadcasting 
Organisations throughout the World. 


HIS MASTER'S VOICE (N.Z.) LTD. “~ ,,* 


Wellington Dunedin 
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GM 5650 
P.817.00 


GM 2892 
GM 2877 


ALSO AVAILABLE: 
Universal Bridge GM4144 


V.T.V.M. GM6009 £52.10.0 
Modulated H.F. Oscillator 


GM2893 


H.F. Oscilloscope 


GM5662 


Uf 


OSCILLOSCOPE 
GM5650: 


work. With a 


pulse shapes. 


PRICES: 


£59715;0 
£19.19.0 
£82. 5.0 
£92. 6.0 


£37,16.0 


£63, 0.0 


£172.10.0 


Full Technical In- Mae 


formation on all 
these instruments 
is available upon 
request from: Sorerryy 


++44\ 4 
AC) 
-~ 

1 | 

« SEO "e 


An outstanding oscillo- 
scope for T V_ service 
fre- 
quency range from d.c. 
to 6 Mc/s it gives 
accurate display of 
band pass curves and 


; 
¢ 


PATTERN 
GENERATOR 
GM2892 : 


A “must” for TY servicing 
outside telecasting hours, 
this generator produces a 
pattern of inter-laced ver- 
tical and horizontal bars 
whose spacing can be 
varied. All channels from 
| to 5 are included. 


: 
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TRUMENTS 
tne fov’. 


An excellent 28 range test 
meter of robust construction 
yet with a sensitivity of 
40,000 ohms/volt. Voltages 
a.c. and d.c., currents a.c. and 
d.c. and resistances can all be 
measured. 


tl 


WOBBULATOR GM2877: 


This instrument enables the re- 


sponse curves of TY receivers to 


ELECTRONIC DEVELOPMENT 
AND APPLICATIONS CO. LTD. 


P.O. Box 9338, NEWMARKET, AUCKLAND and P.O. Box 6415, WELLINGTON. 86, 
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TESTING INSTRUMENTS | 
YOU CAN DEPEND ON... 


Electronic 
Test Unit 


This instrument provides 


electronic amplification facil- Characteristic 
ities for the measurement of Meter 


small values of AC voltages, 
inductance, capacity, and “Q” This compact and most com- 
prehensive Valve Tester will 


quickly test any standard re- 


at radio frequencies. 


ceiving or small transmitting 


Valve Tester 
Type 160 


A new simple-to-use Valve 


valve on any of its normal 
characteristics under con- 
ditions corresponding to a 
wide range of DC electrode 
voltages. Tester of pan-climatic design, 
which will check any standard 
receiving or small transmitting 
valve, and produce accurate 
readings of mutual conduct- 
ance by applying to the control 
grid an incremental voltage in- 


ts versely proportional to the 


NATIONAL ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 


slope of the valve character- 
istic. 


AUCKLAND e WELLINGTON e CHRISTCHURCH e DUNEDIN e HAMILTON 
ROTORUA e NEW PLYMOUTH e WANGANUI e HASTINGS e INVERCARGILL 


” 
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| Plessey | 


COMPONENTS 
SERVE 
THE WORLD 


RIAD TOM. Ge £ LIE Gon RCA bate RIESV TL E:W 


Plessey produces, in large quantities and at 
competitive prices, a very wide range of radio, 
TY and electronic components; their applications 
range from domestic radio and television to 
advanced sub-miniature electronic equipment and 
memory systems. 

Plessey components are backed by long experi- 
ence, exceptional development and environmental 
test laboratories and stringent quality control. 

If you need reliable components or are meeting 
difficulties in supply, get in touch with Plessey 
now. 


Agent in New Zealand: 
W. J. BLACKWELL, P.O. BOX 1622, 
5 CITY ROAD, AUCKLAND, C.1. 


The overseas selling organisation 

of The Plessey Group of Companies 
PLESSEY INTERNATIONAL LIMITED 
ILFORD - ESSEX - ENGLAND 

Overseas Telegrams: Plessinter Telex Ilford 
Telex: 23166 +» Telephone: Ilford 3040 


PA PILIC/2 
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NEW LINE IN RECORDING TAPES | 


THAT WILL BUILD GOOD 
BUSINESS FOR YOU 


We wish to announce our appointment as 
sole New Zealand Agents for Zonatape 
Magnetic Tapes. 

Zonal magnetic bases were developed 
for use in broadcasting, television and 
film studios and now a full range of these 
tapes is available for use on home record- 
ing machines. There’s good business and 
customer goodwill in Zonatape. Contact 
our nearest branch for full detaiis. 


PRICES 
| j ! 
DIACETATE P.V.C. STANDARD POLYESTER EXTRA Empty spools complete 
; ; : Clear Plastic Spool Red Plastic Spool PLAY with boxes 
ZONATAPE is available in three von Green Plastic Spool 

rc 10 iN ee 
types of base: DIACETATE, P.V.C. aie Clear Red Green 
STANDARD and POLYESTER EXTRA Type | Length | Price Type | Length | Price Type | Length | Price | type type type 
FLAY. The wide variety of playirig Dog Veet) No. | (Feet) No. (Feet) No. No. _No. 
A ict I i } ESB/I ESB/2 ESB/3 
require- (eS OO 

times and prices will suit all req 3” | s0o/1-| 150 | 7/8 | 6oo/t | 150 | 8/9 | 700/2 | 225 | 10/3 


ments. Recording characteristics on} ——_—__ 
all tapes are identical. 


. . uw | 
Modulation Noise: 7 { 300/12} 1200 | 34/- | 600/12] 1200 | 37/- | 700/18] 1800 | 56/- 
55 dB below signal level. 
Background Noise: PLAYING TIMES 
At least 65 dB below peak , 
recording level. DIACETATE P.V.C. STANDARD POLYESTER EXTRA PLAY 
en Sane Clear Plastic Spool Red Plastic Spool Green Plastic Spool 
Variation of Sensitivity: Spool P | P | p 
(a) within reels not more than} $78 | type |Lengeh| Inches Per | tyoe’ |Lengeh Inches pat ey Lengeh | Inches per 
plus or minus 4 dB. | No. | Feet) iz 3g 74 15] No. | (Feet)| iz 33 7415 | No. | (Feet)| yz 32 qucg5 
(b) Between reels, not more | | \Ptayting. ieee playing die 0 Playlap Ga 
than plus or minus 1] GB. / | inmins. | | | inmins. | in mins. 


The base used in the manufacture of} 3” | soo/! 150 | 32) 16| 8| 4) 6oo/l | 150 | 32) 16) 8| 4) 700/2 | 225 | 48, 24 | 12| 6 


. . — ee el NT ee lee oe eT, EE er EES GZS es ttst—~tS 
ZONATAPE has a high resistance tc)" 5» | sooj6 600 128 64 32/16, 600/6 | 600 |128 64132116 7008 | 900 (192, 96 | 48, 24 


in nd tearing. |} -—— ——-—c-——-——_—— eww“ ——_ cui 
streich, curl, snappingyand Be 7” | S00/12 1200 256 128 64°32 600/12 1200 256 128 64) 32| 700/18 | 1800 | 384/192 | 96| 48 


; 


sipcaepe neha oo kd AUCKLAND, WELLINGTON 
ZONAL FILM (MAGNETIC COATINGS) LTD., LONDON. CHRISTCHURCH, DUNEDIN, 


SOLE NEW ZEALAND AGENTS WHANGAREI, HAMILTON, 
TAURANGA, ROTORUA, 


TURNBULL & JONES LTD. 2? eet: 


